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Country). Survey __ 


VAD E- ME CV M. 


WHEREIN 


Par RINCIPLES and Pradfich 


RULES for Sg of Land, are ſo plainly 
(though brief ed, that any one of 
ordinary parts * ſtanding how to aaa, 
1 multiply and divide,) may by the help 
of this ſmall Treatiſe alone, and a few cheap 
Inſtrumenis eaſy to be procured, Meaſure a par- 


WITH 


nuitics ; and a Method to Contra# the work 
ot Fellowſhip and Alligation Alternate, vr con- 
ſiderable in many Caſes. 


By ADAM MARTINDALE, 
A Friend to Mathematical Learning. 


coca” * —B Tn 


- Paul s Chuch-yard, and G. Sawbridge, at 85 
Tree Nower- de- luce in Little Britain, L702. 
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cel of Land, and with judgment and expedi- 
tion Plot it, and give up the Content thereof. 


An APPEN DIA, containing Twelve | 
Problems touching Capone Intereſt and An- 


* Luſtrated with Copper Plates. > 1- 


Londa Printed for R. Clavel, at the Peach in in! 


_ = A to a. vole. 


LAND-METERS|| 


Fruſtr a ſet per plura quod fer, poreſt per pauciora. [ | 


WY ®ZADER, 


Ike Title ſufficiently informs thee in general 
of my Deſigns: But I confeſs I owe thee 2 
2 more particular Account, not only of t hat, but 
ſeveralother things whichiſhall briefly give thee, 
 1.I have obſerved that the Country aboundeth 
with ſuch, as by their Inclinat ion andIntereſt are 
prevailed with to take pains in meaſuringLand, 
that for want of betterInſtruQion uſe ill divided 
Chains and tedicus Merhods of Computation, 
_ which makes their work intoferable troublefom, 
if exaQtnaſs be required. And ſome for want of 
skill in the Fundamentals of Geometry, have im- 
bibed prodigiouſly falſe Principles, as this for one 
wiz. That the Content of any Cloſe,of what Figure ſo- 
ever, may be found by ſquaring a quar ter of the Peri- 
met er. Mathemarical- Schools, where better things 
might be learned, are very rare, and an able. Al- 
tiſt to inſtruc one in private is hard, and charge- 
able to: be precured. Excellent Books indeed 
there are in eur Erzg/iſh Tongue, Written by our 
Famous Rat born, Wing, Lepbeurn and Holwell, to 
which may be 2dc&: 0% Induftricus Mr Atwel's 
Treztife, and ſome part of Capt Sturmy's ; But 
thoſe I rather efteem fir ro be read by an able Ar- 
tiſt {cowards his perfecting) tlran by a new be- 
ginner, ſor in the beſt of thoſe Books he will find 
the moſt uſeful and plain Rules fo e | 
2 | - - his 
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with others that are leſs nece ſſaty, and more in- 
tricate, (though very excellent for their proper 

ends) and fo many Curioſities touching Trigonce 
merry, Tranſinuration of Figures, Cc. which 


his buſideſs never calls for, that for want of judg- | 3 


ment to pick out that which fits his preſent pur- 


poſe, and to ſtudy higherSpeculations afterwards, 
he is apt to be 'confounded-and diſcouraged ; ® 
whereby it accidentally comes to paſs that plen- 


ty makes him poor, | 
Beſides, three of theſe ſix Books are in Folio, 


another in Quarto, and the other two (though Þ 
F- OQavo's) too large for ordinary carrying in a g 
Pocket, and in that regard not ſo convenient for 


one that hath much occaſion to be out of his own 
Houſe ; to ſay nothing of their price, which to 
ſome poor Vouths is not the leaſt diſcouragement. 
I have therefore made my Book fo little, that 
the price can neither much empty the Pocket, uor 
the Bulk over-fiil it And yet fo plain, that I doubt 


not to be underſtood by very ordinary Capacities. 
My Method is fitted to my deſign:Beginning with | 
the Principles of the Art, and ſe proceeding gra- 

*- © datmmtill I have ſhewed how all ordinaryFigures | 
may beMeaſured, Prorra&ed,andCalt up, wirhcur | 


! 


any other Iaſttument of charge but Chains, Com- 


paſſes and Scales Afrerwards for ſuch as deſire 


higher Attainments, I have endeavoured to ſperk | 
ſo fully in a little compats,of the Plain Table and | 
given ſuch hints, applicable nor only to it, but alſo | 
to the Peractor, Iheodolite, and Semicircle, as that an 
Ingenious Perſon may make grear uſe of them. 
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But as touching rhe Doctrine of T angles, and 
Tranſmutation of figures into others equipollent | 


— - 


humbly 
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ee TO FRETACE-! 


or the tinlearned Reader with them, having (as I 
humbly hope)ſufficiently inform'd him how to 


tranſm 


cond Part, u hich I may perhaps hereafter publiſh 
{1 | n du | | 

# Curious may find themſelves good ſtore of 
# . work in the Authors even now quoted. 


to imply that theFigute I ſpeak of is in that ve- 


And to give them their due,they are generally 
done with great accuracy,and none of them hav 
ing any ſuch error as is like to beget trouble or 


hath D inſtezd of O at the Center, and th 


length from L to the uppermoſt o init he Scale, 
and the Figures on the fide ſnould be made t leſs 


find all his Sides and Ang les by Iaſtruments, and 
a Iſo the Content of any Figure without ſuch. 


| utation,referving fi eh Curioſities and ma- 
n ny others touching Drawing and Painting of 
Maps, Meaſuring of Ways, and Rivers, &. to a Se- 
upon due encouragement; but if I do not, the 
2. It may ſeem ſtrange to ſome, chat in referring ITN 
to the Figures, I ſometimes uſe Words ſeeming 
iy Page. and ſo it was in my Copy, but the Print 


er and Gravers have otherwiſe contrived them 
| for convenience in Copper Cuts by themſelves. 


miſtake. to the Reader, ſaving nen 19 
OL in the Margin of Hg. 14. ſhould he of the 


than they are, viz. 2 ſhould be 1, 3 made 2 C . 
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with the large Tables (i=fe:ring tothe loi merk 4 
Logarithms of Numbers, Sines, and Tangents, 1 
I thought it improper cumber this ſmall Manuel, 


Mr COLL INS 1 


. - T of r 1 e, 
K. | | b V. 
I ff Sk 
8 N a 

: 26 © Courteous Reader, ; d 


© tindale formerly Writ two | 

excellent Almanacks, called f 
5: Country Almanacks, which 
were Printed, and eſteemed by feveral } © 
Members of the Royal Society very ﬆ © 
uſeful, eſpecially for Country Affairs, but V 
meeting with ſome Diſcouragements | * 
from ſuch as knew not how to judge of i 


the Authors worth, he gave over that 
W- . undertaking, contrary to the deſires of | 5 
ZW many Ingenious Men 

= And having fince Writ a little Trea- | } 
"_ iſe of Survey, in which he hath had Ex- 
perience,as well as Theory, and being 
bed to have the Approbation or Di. 
9 others, * it might either be 
Printed 


N —— cog — — — 5 1 
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Princed or or Stiffled imparted the ſame to ES 
T ſome of the Members of the aforeſaid 2 

ZE luftriovs Body. EX 
UD pon the Peruſal of Shan. and di- 

'F vets Experienced Actiſts, who make a 

3 Livelihood of it, I find it well approved 

as clear and conciſe )only the latter 

were forry ſo much was diſcovered, as 
detrimental to their Practice, particular: | 
ly about ſetting off the outjettings., 

„ & whereits Inconvenient intirely to mea- 

J fure them. 

n The Book is ſmall, the priceſchough 

not the worth) mean, no ſmall Encou- 

y egements to young Students and the 

ic Vulgar, for whom it was chiefly intend- 

ts ed: By which, that they may reap Bene- 
fit, is the hearty deſire of (a Welker 
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4 cock in St Pauls Church-yard, and T. 
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luces in Little Brittain. 10 

4 He Art of Dialling performed Geometri- 3 n 

I cally by Scale and Compaſſes. AArithmeti- ti 
cally by the Canons of Signs and Tangents. Inſtru- þ 
_ men:ally by a Trigonal inſtrument, accommo- , 
dated with lines for that purpoſe, the Geome WM c 
trical part whereof is performed by projecting x. 


the Sphere in Plano, upon the Plan itſelf; v 
whereby not only the making, but the reaſon 5 
alſo of Dials is diſcovered; with a ſecond way + 
of Geometrical Dialling, very eaſy, plain and u- d 
niverſal. The Thitd Edition. To which ist! 
added a Supplemer t with Copper Cuts, Exem- þ 
plifying the nature of Dials, very uſeful for all n 
that would attain this Art. By William Leybourn 0 
Philomath. Quarto. . 
The firſt Bock of Architecture. by Andrea Pa- . 
ladio, tranſlated out of Italian. With an Appen- c/, 
dix touching Doors and Windows. By P. le e 
Muet, Architect to the French King, tranſlated A 
t of French, by Godfrey Richards, The whole \W 
lluſtrated with above 70 Copper Cuts, alſo 
Rules and Demonſtrations, with ſeveral deſigns E. 
for the framing of any manner of Roofs, either or 
| i ether Tquare or 1 
level; never publiſhed before, by that ingeni- ne 
ous Architect, Mr Wiliem Pope of London, with chi 
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hens. 
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> KWMadeiigns of Floors of variety of ſmall pieces of 


Wood inlayed, lately made in the Palace of 
ea- Queen Dowager at Somerſet Houſe, a curiolity 
T. never practiſed in England before. The Sixth 
Je: Edition, corrected and enlarged, with the new 
model of the Cathedral of St Pauls in London. 
Quarto. „ e 5 
a 4 3 * Jude Mecum, or the neceſſary Pocket Compa- 
- nion, containing 1. Sir Samuel Morelandt perpe- 
eti-tual Almanack. 2. The years of each Kings 


Reign from the Norman Conqueſt. 3. Directi - 
ons for every Month, what is to be done in the 
ne- Orchard, Kitchin and Flower Gardens. 4. The 
ing reduction of Weights, Meaſures and Coins; 
if; W wherein is a Table of the Aſnze of Bread. 
on W 5. A Table, wherein a great number of Far- 
"ay W things, Half-pence, Pence or Shillings are rea- 
u- dy caſt up, being of great ufe for Traders, ei- 
1s ther in buying or ſelling. 6. Intereſt and tre- 
m- #4} bare forbearance, diſcompt and purchaſe of An- 
all nuities. 7. The rate of Poſt Letters, Inland and 
urn M-Outland. 8. Account of the Penny Poſt: 
9. Principal Roads in England. 10. Names of 

pa- the Counties, Cities and Burough Towns in Eu- 
en- gland and Wales, with the number of Members 
le W choſen for exch, to ſerve in Parliament. 11. The 
ted Authorized rates of Coachmen, Carmen and 
ole Watermen. 12. Tables for caſting up N obles, 

lo FF Marks, Guineas and Broad Gold. The Seventh 
ans Edition, to which is added Intereſt in Epitomy, 


ner or Tables in a ſhorter method than any yer pub- 
or Jiſhed, from one pound to ten Millions of Mo- 
mi- ney, at 5,6, 7, 8 per cent. By Iſrael falgate, at 
ith the Bank of England, Octavo. oe 

ns e 
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to the capacity of any that deſire to learn it in 4 


Twentieth Edition. Twelve. „ 
The Carpenters Rule made eaſy, or the Art 
of meaſu nag Superficies andSolids a!lio a ſecond 
Way, beingdthe ground work for meaſuring 


Table of account much enlarged, performing 
Multiplication and Diviſten, in Arithmetick 
and Geometry, by inſpection into the Golden 
Rule and Rule Reverſe, being of uſe to Carpen- 
ters, Joyners, Maſons, Glaziers, Painters, Saw- 
BN or any that buys or ſells, performed by 


Fifth Edition, with the Addition of a 
of practical Gauging, Twelves. 


Twelves: 


reducing the French King to a more Chriſtian * 
State in Europe: Price 2. ; 


© — 


— 


Arithmetick, or that neceſſary Art made 
moſt eaſie, being explained in a way familiar 


a little time, By Jomer Hodder. The One and 


Timber, Stone, Boards, Glaſs, Cc. With the 


| C 


zbles for that purpoſe. By John 2 an | 
[ reatiſe | 


Euclids Elements in Egli By Mr Iſaae Barrow, | 


Multum in parvo, a Copy, Book by Edward 1 li 


Cceker: Price 1 5. | 


Chriftianiſfimus Chriſtianandis, or reaſons for # 
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4 CHAPTERS. 
ck | 
len ö 
en- 


we i Chapt. O F cas oft g Diviſonr, 
3 and Remarks. p. l. | . | 

2. Of Geometrical Problems. p. 6. 

3. To find the Superficial Content of any right 1 
ned Figure, the lines being given. p. 17. 

4. Concerning Chains,Corpa er, and Sca les. p. 26. 
„ 5- How to caft up tvs Content of a Figure, the 
lines being given in Chains and Links. p. 35. | 
6. How tomeaſure a Cloſe or parcel of _ and | 
0 protract it, and give up the Content. Le NY 
7. Concerning the meaſuring of Circles 2 their 
Parts. p. 48. | | 5 

8. Concerning Cuſtomary meaſure, and how it may + 
be reduced te Stature —_ & e Contra, either þ 
| the Rule of Three, or a more compenaious — by 1 
bene . 

9. How a Man may become a ready Meaſurer by 
Practice in hit private Study, without any ones afſi- 
$f 2 or obſervation, till be deſign to practice abroad. 
„„ 
10. Bm to meaſurs a piece of Land with any Chain 1 
bein di our er, and 0 16. Ol 

E Ww <-> 


a "The CONTE NTS 


| Dk a Cord or Care pe: - Join 4 good 833 1 
when Inſtruments are not at hank of # more aa. 4 | 
make. p. 67. 
41. Copcerning dividing of Land nul, and. | 
Mechanically. p. 0. 
12. Concerunig the Brndaries of Land, 9 2 we | 4 1 
Lines to be meaſured muſt begin and end. p. 80. | 
13. Containing a Deſcription of the Plain-Table the 
Protractor, and Lines of Chords. p. 8 2. 
14. How to take the trae Plot of 4 Field 'by the 
Plain-Table upon the Paper that covers it, at one or 
* Stations. p. 85. 
x Concerning the plotting o Pm many C loſes rhe, 
= . the ground be even or uneven. p. 99. 
16. Concerning ſhifting of Paper. p. 162. 
187. Concerning the plotting of a Town Field, where 
the ſeveral Lands, Buts, or Doles, are very crooked : 
with a Note concerning Hypothenuſal or floaping | 
-Bound aries, common to this and the ffteent h Chapter. 
10 
* 18. LM taking the plot of 4 P. ece of ground 
6 the Degrecs upen the Frame of the Plain - Iable ſe- 
weral ways, and protracting the ſame. p. 108. 
19. Concerning taking inacteſſible Diſtances by the 
Plain-Table, and acceſſible Altitudes by the Protr ator. = 
P. 121. . 
20. Of caſting "paths Content of Land * a Table = 
v. bed Eo -W 
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CHAP. 15 
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N ls Geometrical Definiti ons, Diviſe FOR, 
5 2156 and Remarks. f | 
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EPO I REY es Re 

| 2 either of longitude or 
atitude, but is indiviſible, ordi- 

narilx expreſſed with a ſmall 


I Prick like 3 u at the end 
8 * a ſentence, 


I. A Line hath length, but no ' breadth nor 
depth, whoſe limits or extre ries are Points. 


bis is either right PIO: bol m * 


145 


53 


—— 


3 5 6 er Definitions. 


III. Aright Line lies ſtraight, and equa] by: 4 
tween its extreme. points, being the ſhorteſt ex- 
tenſion between them; the crooked or circular 
not fo. _ 9 
IV. A Superficies bath length and breadth, but F 
no depth; of this Lines are the limits. | a 
V. A plain Superficies is that which lieth e- 
qually ( or evenly ) between its Lines. 7 
VI. An Angle is the meeting of two Lines in 
one point, ſo as not to make one ſtraight Line, f 
and if drawn on paſt that point, they will inte- 
Fe&or croſs one another. This in vulgar Engliſh | 
may be called a Cerner; of which there be two | ; 
| ſorts, one righe, the other oblique, 2 

VII. A right Angle is that which is made by 
two right lines,crofling or touching one another 
perpendicularly, (or ſquarely) like an ordinary 
Croſs, or Carpenters Square. 

VIII. An 0b/iqne Angle is that which is tur | 
greater or leſs than a right Angle, and this is 'Þ f 
of two ſorts, obtuſe and acute. , 

IX. An obtuſe Angle is greater than a right 
Angle, like the left and right Corneryof a Ro- 4 
man X. & 

X. An acute Angle is leſs than a right Angle, | te 
5 the higheſt and loweſt Corners of * ſame th 

etter. 1 4 
KI. A Rgare is that which is een nde 4 
under one line or many: Of this there are two eg 
kinds, a Circle and a right-limed gur. u 

XII. A. Circle is a. perfe& round Figue, Im. 
Luch as is drawn with à pair of Compalles, the th 
one Foot being turned round in a point, and the j;, 

e wheeled about it. ** — in the b = - 
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- Geometrical Defmitions, 
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cite middle is called the Center; the round line, 
the Circumference or Peripheri; a line going 
„ through the Center, and divide the Circle into 


tuo equal parts, is called the Diameter; half af 
t that line as a Se midiameter, or Radius; half the 
Cercle is ſtiled a Semicircle; the quarter, a Qua- 
arant; any portion of it, cut off by a right Line 
not touching the Center, is called a Segment. 
„ XIII. Rigbr-lined Figures are ſuch as are limit- 
ed by three right Lines or more, and are either 
& Triangles or Triangulate, that is, ſuch as are com- 
% pounded of, and reſolvable into Triangles. 
under three right Lines, and ( as Ramus thinks 
„tor a Reaſon that he gives, ib. 6. pr. C.) might be 
better called Trilaterals; but the name Triangle 
from the number of the Angles hath obtained. 


E 

- 
4 b 
R 


ler three ſorts: 1. Refargled, having one right 

Angle; 2. Obtuſe-angled, having one obtuſe Angle; 
be and 3. Accute-angled ; having all acute Angles ; 
do. for no Triangle can have more right or obtuſe 


F Angles than one, becauſe by an od Rule (eaſie 


XX Superficies can conſiſt of thiee greater Angles - 
me than ſuch, as being jointly taken axe equal to 
ded 


Theſe three ſorts of Triangles may,according 


3H ) | TY Bs = ; | , 
tte may have either two equal Sides or none, and 
dhe! the Acute-angled may have all three Sides or 
tue lines equal; To al} which kinds, learned Men 
pre- B 2 give 

a . 1. 


XIV. Triangles are Figures comprehended 
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Geometrical Definitions. 
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gular or Mult angular. £242 F 
| XVI. Quædrangular Figures are ſuch as have | 
tour Angles (and as many Sides) and theſe are 


give diſtindt Greez Names, which if mine Engl./þ 7 
Reader have a mind to ſee, they are to be found 


C3; 

4 

o by 
52 


in Mr Wing's Geodetos  Pratticus, Bock 1. page 6. 


for my preſent purpoſe the abovementioned tri- ? 
membred diſtinction will abundantly ſuffice; for 
be Triangles of what name or kind ſoever, they 


are all capable of being exactly meaſured by one A 


plain Rule, as hereafter ſhall fully appear. 


XV. Triangulate Fignres are ſuch as have ; 


more Angles (and conſequently more Sides or 


Lines) than three; and theſe are either Quadran | 


either Parallellgrams or Trapexia s. 


XVII. Parallelograms are figures that are 
bounded with p: rali=i Lines, that is, ſuch lines 
35 are every where of tie ſame diſtance one from 
"another, fo as if they were infinitely extended 
Trey wou'd never meet, like the upright lines of 
the Roman H. Theſe Parallellograms are either 


Rect angular or Obliquangular. 


XVIII. Retflangular Parallellagrams are ſuch 


as have font right Angles. wiz. the Square or 
Auaadrat, and the long Square, otherwiſe called 


the Oblong. | 


XIX. The Square is that Figure that hath Þ 
Four right Angles, and four equal Sides, like any f 


of the tix Faces of a Die. © | 


XX. The long Square. hath alſo four right # 
_ . Angles, and the oppoſite Sides are equal, but 
the adjoyning Sides meeting at each Angle differ 
in length. Of this Figure isa well Printed 
Page in à Book, and the Superfic ies of well!? 

| | 8 Fut 


7 Figure,” is that which hath more Angles 


zunequal to one anocher. by 
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Geometrical Definitions. 
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cut Sheet of Paper, or an ordinary Pane of 


XXI. Oblicu mgled Parallellograms are ſuch as 


bave oblique Angles, viz. two acute, and two 
= obtuſe. Of thele there are two kinds, the 
Rhombus, and the Rhomboaies, 


XXII. The Rhombus is a Figure that hath e- 
qual Sides, but no right Angles, (like the form 
ofa Diamond on the Cards,or the moſt ordinary - 
Cut of Glaſs in Windows) whoſe oppoſite Any 


gles are equal. | 


e 


XXIII. The Rhomboides is (as it were) a de- 


7 fective Rhombus, for if from any fide of a Rhoms - 


bus we cut off a part with a parallel Line, the 


Z Remainder will be a. Rhomboides. which hath 
neither equal Sides nor angles, but yet the op- 


poſite Sides and Angles are equal. 
XXIV. The Trapezium is a Figure that is 
neither parallellogram, nor (conſequently) hath - 
equal Sides or Angles, but is irregulary qua- 
drangular, as if drawn at adventure. Of this 
ſhape moſt Fields prove, than ſeem to the Eye 
to be Squares or Oblongs. „ | | 
XXV. Multangular Figures are ſuch as con- 


= tain more Sides and-Angles that four, and they © <= 
are either regular or irregul aa. 5 
&  XXVI, Regular Multangulars take their names 
= fion their Number of Angles; ſo a Pentagon, 
Hexagon, Heptugon, Offogon, Eucagon, Decagon, 


* 


ſigniſie multangular Figure of for, ſix, le ven, 


eight, nine, ten, Angles and conſequently Sides. 
XXVII. An irregular Polygon or arg ge . 
an | 2 
Sides) than four, the Sides ( and-Angles) being - 
B35 CHAT. 
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aAſſgned. | | 


0 


21 2 Fig. | — : g 2 

_ and chuſing two Points conveniently di- 

 feribe the Arches G and D, to whoſe convixity if 
drawn. | 


II. To raiſe a Perpendicular upon 4 Line given, or to 
eroſs that Line at right Angles in à Point aſſigned. 


Hg. 2. _ Suppoſe the point C in the Line A B were 
aſſigned for the perpendicular; open the Com- 
paſſes to a convenient diſtance, and mark out 


ſetting one Foot in E and F ſeverally) deſcribe 
the two Arches cutting one another at the point 


C at pleaſure. 


H 
| 
L 
— — | | — * 
- rl 
7 «7&7 


I. To draw 4 Line parallel to another; at any Diſtance | 


Pen you- Compaſſes to the Diſtance given, 
ſtant in the Line given, as here at A and B de- 


you apply a Rule, the parallel Line is eaſily ' 


the two points E and F in the line A B, then o- 
pening them ſomewhat wider, you may (by 


D, from which if you draw a Line to the point 

_ C, the work is done for the railing of a Perpen- | 

dicular; but if you be to crols the lines at right 

Angles, you may continue the line from D thro | 

ut if the ſaid line A B had been given to be 
divided in the preciſe middle, by another Line 

croſſing ĩt at right Angles: the way were to ſet one 


. K „ 
294 
2 
4 
$ 
2 
y 


having deſcribed two Arches above the line, in- 


— — 


Wo. 


Gometrieal Problemm. 
point of the Compaſſes in A and B ſeverally, and 


terſecting one another as at D, do the like below 


the line A B from the ſame points, and with the 


ſame extent of your Compaſſes, then thiough the 


ſeveral interſections ( a Rule being laid upon 


them) a line may be drawn, cutting the given 


line exactly in the middle at right Angles. 


Note, That when one point of your Com- 
paſſes ſtand in A, you may make both the Arc hes 
belonging to that center above and below the 
| line, and then removing the Compaſſes to B, 


you may croſs them both. 


III. 76 raiſe a Perpendicntur at the End of # Line: 


| LetO R be the line given, then to raiſe a 
Perpendicular at R, make five little equal di- 


vifions,and taking four of them with your Com- 
paſſes ſet one foot of your Compaſles in R, and 
with the other deſcribe the Arch P P; then take 
the diſtance from R to 5, and placing one Foot 
in 3, with the other deſcribe the Arch B B, in- 
terſecting the former in the point S; then ſhall 
the line S R (being drawn by 
be a Perpendicular to the line O R. 


IV. To let fall 4 Perpendiculer 


the 
half 


. 


42 2 9 
+ ö 


a ſtraight Rule) 
upon s given Line. i 


. Open our Compaſſes fo as one Foot being ſet . 
in the aſſigned point the other 
che line given, and thereby 


2 LY clear over 
7 deſcribe an Arch 
cutting the Line at two points; then ſhall 


* 


Fig. 2: 


Fig. 3. 


* 
* L 0 
2 —_—_—_. — _ be 
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half d iſtance between thoſe two points be the 
point ro which the Perpendicular may be drawn 
from the Point aſſigned. But if you think it 
too much pains to find the Point of half diſtance 
by trial, you may help your ſelf by the ſecond 
Problem : For if you deſcribe two Arches inter- 
ſeg ing one another on the farther ſide of the line 
from the aſſigned point, placing (ro that pur- 
poſe) the Foot of your Compailes firſt in one 


ofthe Interſections of the given line, and then 


in the other; you may by laying a Rule upon 


the aſſigned point, and the interſection of the 
two Arches, draw a Perpendicular from the 


faid aſſigned Point, cutting the given Line at 


Tight Angles. I 


15 Note, that all theſe Problems touching per- 


pendiculars, aim- at no greater matter, than 


what may be performed in a Mechanical way 


with exactneſs enough (and much more nea:1y 
| by avoiding unhandſome Pricks and Arches)by 
the help of a ſmall Squate exactly made (or for 


want thereof a Plate Quadrant, or broad Rule, 
having a right Angle and true Sides) for if you | 

apply one Leg of ſuch a Square to any Line, ſo | 
as the Angle of the Square may touch the end 
of the ſaid Line, or any other Point where the 
Perpendicular is to be raiſed, you may by the 
other Leg draw the Perpendicular. In like ſort 
to let fall a perpendicular from a point aſſigned | 
Jou need only to apply one Leg of the Square to 


the Line, ſo as the other may touch (at the ſame. 


time) the aſſigned point whence you may draw # 
the perpendicular, by that Leg that toucheth 
lobt ww. n 100 


the b oint. * 5 NIA CO 1 , wo + f w 


clearly over the given Line, you may dra 


— 


| : f 
1 1 
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If the Angle of your Square be a little blunt, : 


; either through ill making or long uſing, you 


muſt allow for it when you apply it to the point 
in a Line. And when you are drawing a Per- 


pendicular,you muſt ſtop before you reach the 
given line, and then by applying the Leg of 
your Square to that part of the perpendicular 


already drawn, ſo as part of that Leg wg 


Teſt of your perpendicular as exactly as if the 


Angle had been true. The like courſe is to be 


taken when a line is to be croſſed by another 


drawn quite through it at right Angles. 


V. An Angle being given, to make another equal to 


The Angle X AD being given, and a line g. 4. 


drawn at pleaſure as is the loweſt from the 
point E, open your Com paſſes to any convenient 


diſtance, and ſetting one foot in A deſcribe the 
Arch B C. Then with the ſame extent ſetting 

one foot in E, witk the other deſcribe the Arch 
H, long enough to equal or exceed the other. 


Then taking the diſtance B C between the 


| points of your Compaſſes, fer oue in G and with 
Zthe other mark the point H in the Arch G H, 
; n xk a pointH #line being drawn from 
the 


* 


point E, will make an Angle withthe Line 


E G equal to the Angle given. 32 
Note, when we ſpeak of the quantity of An- 
gles, their equality or unequality, we never re- 
gard the length of the Lines; for if you ex- 
tend or contract them at pleaſure, the Angle is 


ſill. 


hs OS 
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ſtill the ſame. But that is the greateſt Angle 

- . whoſe lines ate fartheſt diſtant from one another 
at the ſame diſtance from the Angular Point, or 
the place where. its linos meet. 


VI. Any.three- Lines being given (equal or uncqual } f 
fo as no one of them be longer than the other two | 
Joined together to make a Triangle of them. I 


By. 5. The Lines A, B, C, being given, ſer the line 
A from D to E; then with your Compaſſes 
take the length of the Line B, and ſetting one ei 
Foot in D deſcribe the Arch P O. This being * 
done, take with your Compaſſes the length of 
the line C, and ſetting one foot in E with the o- W; 
ther Eroſs the former Arch at F, from which In- Jef 
terſection drawing Lines by a Rule to D and E, di 
the Triangle is finiſmſec. Ko OT 
6 Nose, that if all the Sides, or two ofthem, be A 
E equal, the method is the jiame; but the labour 1 
leſs, becauſe we need not to take the ſame length h 
twice over with the Compaſles. d 


VII. To find the Perpendicular of the Triangle, in ; 


| order to the meaſuring of it. Y 
Fig. 6. Let the Line A B be accounted the Baſe, and 
* -. from the Angle C ler fall a perpendicular as was 
taught, Probl. 4. upon that line at D, which is 
ready for taking off with Compaſſes and meaſu- 
ring on a Scale, of which hereafter in the Chap- 
ters of meaſuring the Content of Figures. | 
But if we have no occaſion to draw the per- 
pendicular, but oaly to know the length of ir, 
n | | FE, as 


9 


* \ . * 
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as it moſt frequently falls out in meaſuring) no 
er more is needful but to fer one foot of the Com- 
Fpaſſes in the Angular point C, and extend the 
other to the Baſe A B, ſo as it may touch it, but 
) Inot go beyond it; then have we the perpendicu- 

lar between the points of the Compaſſes. 


VIII. One Side being given, how to make a Square, 


The Line CD being given, raiſe a perpendi- Bz. 7. 
es ¶ cular at C of the om. (at the Jeaft ) of the 2 
given line; then taking the line C D between 
che feet of your Compaſſes, ſet it upon the per- 
pendicular from the Angular Point C to A: 
1. Wich the fame diſtance ſetting one foot in D 
E.! deſcribe the Arch OP. Laſtly, with the ſame, 
- Fdiſtance (or extent) ſet one foot in A, and 
be with the other deſcribe the Arch croſſing the _ 
ArchO Pin N, from which interſection a line 
drawn by a. rule to A, and another to D, finiſh 


2 the Geometrical Square or Quadrant AC DN. = 
„IE., To make a lang Square, the length and breadth _, © 
| being given. 1 | F | 

ey | This is ſo like the former, that a particular 


vas {Figure is not neceſſary to conceive of it. Sup- 4.3 
2 4 poſe each fide of the Square in the laſt Problem | 
ſa. $0 conſiſt of 8 ſmall equal parts, and you were | 
Sto make a long Square whoſe Jeng muft be 
equal to a fide thereof, wiz. 8, and the breadth 
half ſo much given in a line thus = 
then when you had drawn the line C D for the 4 
(asl length, and raiſed the Perpendicular at C, = 


3 


— 3 * * ; c 3 
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Fig. 7. you muſt take the ſhorter Line given for the ar 
breadth, and ſer it upon the Perpendicular from WSc 

C upwardsto a Point, which for diſtinction we 50 
ſhall call the Point E, imagining it ſo marked:  yc 

With the ſame extent of the Compaſſes deſcribe Ydu 
the Arch, placing (to that purpole)cne foot in D. Wis 

F Laſtly,extending your Compaſſesto the length of Rl 
3 the line CD, ſet one foot in E, and with the ¶ th 
other cro% the Arch aforeſaid. Then a right Ti 
Line drawn from that interſection to E, and I gii 
another from the ſame to D, compleat the long of 


Square. the 
. ; 3 tak 
X. To make a Rhombus, the Sides being given. pal 


ig. 8. TftheAngles be not limited draw any oblique of 

$ Angle at pleaſure, either Accute or Obtuſe, as the 

here the Angle B AC, which is Acute. Then Di: 

let the Line OP be the length of a Side, which | anc 

being taken with your Compaſſes, ſet it from 

the angular point A in both lines to D and E, XI 

= in which two points place a foot of your Com- 

F paſles ſucceflively without altering them, wiz. 

iin O to deſcribe the Arch F G, and in E to (fe 

1 deſcribe the Arch H I, croſſing one another in ſpo 

the Point K, from which, right lines drawn, to zt 

D and E, finiſh the Rhombus D AEK. 

. Note, if any Angle be given, together with len 

the Side; to limit the ſhape and content, begin f2 

with that, and proceed as before : For you muſt 

know, that to make a Rhombus (or Rhom- ſer 

boides) like to another for Figure, or equal 

= to ĩt in Content, it is nor ſufficient to have the 

dame Sides; for che more oblique: the Anglesit 
| Lay FL fo . are, | 


p PA * 


* 
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are, the farther will the Rhombus d fer from z 


Square ( and the Rhomboides from a long 5 


Square) and the leſs will be the Content. Burt 


you muſt have an Angle given, (which will pro- 


is a right Line png through the Rhombus(or 
Rhomboides ) from one oppoſite Angle to ano- 
ther, and dividing the Figure into two equal 


© duce all the reſt) orelſe a Diagonal Line, which | 


Triangles. It the former (vz an Angle} be 


given, I have ſhewed what uſe is to be made 


of it. If the latter, (i. e. a Diagonal) toge- 
ther with the length of the Sides, you may, by 


taking the length ot the Sides with your Com- 
paſſes, and ſetting a Foot in the ends of the 


Diagonal Line, make a Triangle on the one fide 

of Ne. Diagonal, by Probl. 6. and then ano= 
ther on the other ſide by the ſame problem, the 
Diagonal being a common Baſe to them both; 


and this will give the Figure exactly. | 


xl. To make a Rhomboides, the Sides being given. f 


Tf 8 Angle nor Diagonal be given, 


(for if either of them be limitted, the caſe is 
ſpoken to in the laſt problem) make any Angle 
at adventures as here ABC. Then ſuppoſing 
the Lines given to he OP and QR, ſet the 
length of the longer upon the Line BC from B 
to D, and the ſhorter on the Line BA to E. 


Then with the Compaſſes extended from B to E 


ſet one Foot in D and deſcribe the Arch FG. 


R. 9. 4 


es la with the Compaſſes extended te the 


length of the Line O, ſettin 


* 


ngth | one Foot in E 
vith the other deſcribe 1 nannt 


* 


* 
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the former Arch at K, from which InterſeQion g 
Lines drawn to D and E finiſh the Rhombeides. 


XII. To make a Trapezium, the Diagonal and Lines | 


in eraer being given. 


| Let the Line H L be the Diagonal of a 
Trapezium, whoſe Sides are the Lines A,B,C,D; 


the Side A being counted the firft, as that which 
takes it being from the point H, and the 


' your Compaſſes placed in L,with the other make 


reſt in the order as they are marked Alphabeti- | 


cally. | 


Then with your Compaſſes ſet to the length | 
of the Line A, place one Foot in H, and witch 
the other deſcribe the Arch EF. Next taking 


the length of the Line B, with the one Foot of 


the Arch G LinterſeQing the former at N, from 


which Point of interſe&ion, Lines drawn to 


of the Feet of your Compaſſes at L, and de- 
ſcribe the Arch O P. Laſtly, ſetting them to 
the length of the Line D, and placing one Foot 
of your Compaſſes in H, with the other make 
the Arch 8 R, interſecting the former at Q; ſo 

ſhall Lines drawn from Q, to Land H, make up 
the Triangle L Q H, and finiſh the Trape- 


H and L make the Triangle H K L. 


Then with the extent of the Line C, ſet one 


zium HK LQ. 


I could have been much briefer in this ef 


blem by referring to the ſixth, ; but this being 


of very great and frequent uſe, I deſired to be 


very plain. 


> Mp 
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III. To mate # regular Polygon, otherwiſe called 


a regular multangular, or multilateral Egure, 


conſiſting of many equal Sides and Angles, vin. p 


_ above four apiece. 


Being ſatisfied what ſhall be the diſtance be- 
tween the Center and every Angle, with that 


diſtance deſcribe a Circle, which being equally 
divided into as many Parts, as the Figure muſt 
have Angles (or Sides, for they are equal in 
number) and Lines drawn from the Points of 


Diviſion within the Circle from Point to point, 


( ordinarily called Chords ) the Polygon is 


| finiſhed as in this Diagram.  _ | 
Suppoſe an Heptagon, or multangular Figure Fg T. 


of ſeven Sides, and as many Angles, be to be 


deſcribed, every Angle being deſigned to be 


diſtant from the Center A, ſeven Eighths, or 
three quarters and a half of an Inch; with that 
diſtance deſcribe the Circle BC DEF GH, 


which being divided into ſeven equal parts,and _ 
Lines drawn from Point to Point, the Hepta- 


gon BCD E F GH will be therein in- 
cluded. | 


I ſhall rather leave my unlearned Reader to 


find out the Points of Diviſion by many tryals, | 


than to puzzle him with the Geometrical way 


for finding out Chords to that purpoſe;nor ſhall 
I bufiemy ſelf to teil him at large how he may 


divide 360 by the number of his Angles or Sides, 


and then finding in his Quotient the Degrees 
and parts belonging to every Diviſion, fer them 


readily out by a Protrafter,or(for want thereof) 


EF IL 4 | by 
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norant of ſuch things. 3 
I ſhall therefore only tell himzthus much : A 


Bine drawn through the Circle at the Center 


divides it into two equal Parts, which being 
croifed in the Center by another Line,the Circle 
will be parted into four equal parts or Qua- 


| drants, and thoſe by halving them into eight 


Parts. The extent of the Compaſſes whereby 


the Circle is drawn ({ uſually called the Radius 


or Semidiameter ) will divide it into fix equal 
parts; two whereof muſt be a third part, and 
half of one a twelfth part; and theſe ſtill eaſily: 
capable of farther Diviſion. 1 


; XIV. Having the fades of the Triangles whereof it | 
 *  confifteth, orderly given, to make an irregular 


multangular, or multilateral Figure. 


This will be more fully handled hereafter, 
when J come to ſhew the method of drawing 
plats of Ground: In the interim I will give you 


a Specimen of an irregular Pentagon. 
Having the Lines of three Triangles given, 


c * 


. : N. 12 (which by a Rule hereafter to be mentioned are 
; neceſſary to make up a five ſided Figure) lay 


down the greateſt of the firſt, viz. 20, from A 


to B fora Baſe, and by Probl, 5. make a Trian- 


gle of it and the other Lines 16 and 10. vix. the 
Triangle AB O. 1 3 

Secondly, you find by the number 20 over the 
firſt Line of the ſecond Triangle that it is the 
common Baſe to them both, and therefore by 


the ſame Frobl. 6. make the Triangle AB P of 
the Lines 20, 14, 18. Laſtly, 


* 


by a Line of Chords; for I ſuppoſe him yet ig 


— 


4 IE Right-lined Figures. s 


ada — a 
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ig Laſtly, finding the Baſe of the third Tri- F. 12. 
angle to be the ſame with 18, one of the Sides: 3 
| of the ſecond, make the Triangle PB Q of 
the Lines 18, 11, 12: So is the quinquangular 
„ ,,  __. -..- z 
cle & How every Line is to be found in its due order 
12. & 22 this or any other ſort of multangular Figures 
cht ſo as to give a true and exact account, not only 
by er the ſuperficial Content, but alfo of the Figure 


(or ſhape) and ſituation, is to be taught here- 


al after in the Doctrine and Practice of protra- 
id ion. „ | wY . 

y 3 — eo ——— 
% 8 
„Ho to find the Superficial Content of any 


Right-lined Figure, the Lines being 
Co Th 


A 2 Foundation tg what I mall ſay upon 
this Subject, thets are ſome few Geome- 


OS WW. 


trical Principles or Theggmes out of Euclid and 
Ramus, which I deſire mi be remembred ; and 
becauſe underſtanding is à mighty help to me- 
mory, I deſign for my Country Reader a kind of 
ocular Demonſtration , which though not ſo 
ftri& and artificial as that which is to be found 
inthe Commentators upon Euclid in the quoted 
places, will be more ſerviceable to him, becauſe 
more eaſily underſtood. R 
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Theor. 1. Every Parallelegram being of the ſame 


length with the Baſe of a Triangle, and of tht 
ſame heighth with the Perpendicular of that Trians 


gle, is double to it, Euclid 41. 1. 


Here are two equal Oblongs or long Squares, 


AB CD and BEFC, and. within them two 


Triangles inſcribed, whaſe Baſes are of the ſame 


Jength, and their prependiculars ( O P' and 
QR) of the ſame heighth with the Oblongs. 


Now each of.theſe Triangles, being parted into. 


two Right-angled [Triangles by their Perpendi- 


culars, then it is plain to the Eye (and from 


AB C.D.. Therefore . thet Parallellogram is 
double to that Triangle, which was to be demon- 


the nature of Diagonals, which ever divide a 


Parallellogtam into equal parts) that the two 
new Triangles O PN and O C, which make 
np the fixſt of the given Triangles, are equal to 
the Trangles D A Oand OB C, Which make 
up the semainder of the Parallellogram 


In like manner it is evident, that the Paral- 


5 lellogram. BE FC is double to the Triangle 


CF, becauſe CR Q is equal to B QC, aud 


RF is equal toQEF. 


"Theor. 2. All Triangles having the ſome Baſe; and 
Ying between the ſame Parallels, are equal. Eu- 
CHA 37. 1. | | | 


Ss in our laſt Diagram, the two given Tr 
and 


lying 5 


zngles having Baſes of che ſame length, 


„ Send TY ow w _ 
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W ying between the ſame parallels, are evident- — 5 
ly equal, becauſe they are demonſtrated to con- 


tain each of them the exact. half of the Parollel- 
lograms, wherein they are inſcribed ; and the - 


J Parallellograms being equal, their halves muſt 


be equal alſo. i 
Theor. 3. The ſides of the Triangulate ( that is, one 


that hath four or more Sides ) are ever two more 
than the Triangles of which it is made, Ram. 
lib. . 10. prop. 2. os 


This 18 plain by inſpection, if you view again 1 2 


Pentagon, in the 12th and 14th Problems of the 
ſecond Chapter. : 


the Figures of the Trapezium and ons Ee. <2 


Theſe Theorems being allowed to be ſound 
(as nothing more certain) the Doctrine concern- 
ing the Superfi ial Content of Right-lined Fi- 
gures might be reduced to a narrow compals ; 
for he that knoweth how to husband theſe three 
Theorems, may eaſily take np theſe Corollaries, 


ordine inverſo. | 


1. Any quadrangular Figure (regular or irre- „ 


fone ) may by a Diagonal be parted into ewo 


riangles ; any five-{ided Figure by two Diago- 
nals into three Triangles ;and fix-lided Figures 
into four by three Diagonals, &c. by Theor. 3. 
2. Tis no matter of what ſhape the Triangle 
is, as to the rule for meaſuring, for whether it 
be Right-angled, Acute-angled, or Obtuſe - 
angled, nd whathoe it have three, two, or 


no Lines equal; tis only the length of the . 1 


en * — 


„ rr d 
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and height of the Perpendicular, and is conſi 
derable by Theor, 2. e ee Ys 
3. The true meaſure or content of any Tri- 
angle whether alone, or as part of any trian- 
 gulate Figure of 4, 5, 6, or more Sides (and 


* 


conſequently of the whole Figure, by ſumming | 


| up the content of all the ſeveral Triangles) is 
found by »ultiplying the whole Baſe of the Tri- 
angle by half the Perpendicular, or the whole Per- 
pendicular by half the Baſe ; which being a Rule 
of ſuch infinite uſe in ſurveying, I deſire it may 
be remembered; and that it may be Under- 

- ſtood T ſhall give you a plain Example. 


Fig. 6. Suppoſe AB theBaſe of the Triangle, be- 


 & longing to the ſeventh Problem of 
20 the foregoing Chapter, to be 44, 
| 22 and Ten pong SI be 
| nnn er you multiply 4 
432. 1 the whole Baſe by 10 the half of 
2 the Perpendicular, or 20 the 
44340 Whole Perendicular by 22 the 
| — - half Baſe, the product gives the 
Content 440, as is here apparent. Y 
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Having thus given a general method how all 


 Right-lined Figures may be reduced to Trian- 
les, and ſo their Content found out; I might 
paſs to the next Head concerning Inſtruments, 
and their uſe; but becauſe there are nearer ways 
in meafuring particular kinds of triangulate 


Figures proper to thoſe kinds, I ſhall briefly 


N J. 7 


2 & "EE" r 1 * * - FE + 
a - „ "9 . 8 
0 . #4 
- * a 
>: 
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Ea. lined _— | 


222 — 


= L T fa the Contents if 4 . or hog Square, ; 


ms Multiply the length by the breadth, the ro- 
nd cue gives es the Ares or Content. . 


ng þ 
5 E: | | 17 Inches 1 
10 Examp le of 3 Square. Inches rouge 
| oe 11 9 
* J = 
: : — g Square Inches Is 
CF 2y Feet long, | 
| GS X. Feet bro 
Example of an Oblong. WH 


75 Te fol the „. Conent in iim u. 


Let falla We N from. one of the ob- 
| * plied by the r tho Arta. 


20 Yards r 
_14 Yards the Perpendicular. Ps 1. 
8 | | 
20 


_ 289 $q Square Y Yards: 


Rae RS a / a a. _ . 
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uſe Angles upon the oppoſite ſide; that ſide | 


e Ren. 
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I. To find the Area of a Rhomboides. 


I 


Divide it into two Triangles by a Diagonal 
. drawn between either Pair of the appolice An- 
1 > gles, (as ſuppoſe the Acute) then from either 
of the other Angles (for inſtance, the Obtuſe) 
let fall a perpendicular upon that Diagonal; 
then ſhall that Diagonal, being multiplied by 


that perpendicular, give the Area. 
1 : EN: f Example. | 
19)9 Rods the Diagonal. 
E Rods the Perpendicular. 
25 Square Rods the Content. 


- 


IV. To find the Content of a Trapezium. 


H. 10. Divide it by a Diagonal into two parts from 
Angle to Angle; as the Trapezium,Ch. 2 pr. 12. 
is divided by the Diagonal H L, then from the 
other two Angles (which in that Figure are 


upon the Diagonal, half the Sum ot thoſe Pe- 


( or common Baſe ) gives the Superficial Con- 
Example. 5 

Suppoſe in the Trapeziam before mentioned 

the Diagonal is 33, the Perpendicular from K 

2 Logs hes IH 


* 


marked with K and Q) let fall Perpendieulars 
pendiculars being multiplyed by the Diagonal 


. _ — * a 4 * 28 225 * * re - IP ” * | * $9 9 
» 7 = * 5 * r 3 1 = 6 — * 
„ . 1 ; & 
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* 4 Lg 
* 
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2 Nabe lined Fi igurer, go "23 1 
13, and — * 15. che dre or Soporte fi. T3 
cial Content 1 is thus Computed. | ; 8 Y 
al | 5 . 
nll. - 13 Chains the firſt Perpendicular. 
5 - =, Is The ſecond Perpendicular. 5 
e) — Eh 
1; 28 The Sum of both Perpendiculars. — 
Y RE es — 
14 Their half Sum. . . 
Aae Diagonal. ae dee 
46: 462 Square Chains the Area. | 
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V. To find the Content of a regalar Pol — 


or eee _—_ % . called 8 
lateral. 


om hom Line from the Center: to hs middle 

12. Jof any fide ; half of the Perimeter (or of all 
he Sides)being multiplied by that Eine 0 8 

Inentioned, gives the Content. 1 


IVI. To find the Content of ae uur be, 
won fled eme. e 


.. Divide it into Trapezis's "ani Triangles by - 
Diagonal, then find their Content ſeverally, : 
and ſum up-all together; 3 Which that you may 

better apprehend, | 

Suppoſe the Polygon belonging to the lily, 1 
Problem of the ſecond Chapter were given with= © 
out the — A Band BP; Fn by draw- 


: 4 | | 


„ Right lined Fgwes, | 


f. x3, ing thoſe Diagonals, the Figure is divided into 
* ** three Triangles, whereof two being upon the WF 
| fame Baſe A B make up a Trapezium, whoſe} 

Content may be found, juſt in the ſame manner ( 

as was taught even now in the fourth Rule, ler 

having found the perpendiculars from O and 

kalling upon the Line A B. Then there remains 

the Triangle B Q P, whoſe Content may be 

found by the general Rule concerning Trian- 

gles, having found the ep brag eo falling 

from Q oa the Line BP;and then having added 

the Content of that Triangle to the Content of 

Trapezium, you have the Area of the whole 

polygonal Figure. = 5 

i But now methinks Lſee (as it were) my 

Country Student ſcratching his head, and wiſh- 

ing for an opportunity to propound two doubts} 

ro me. | Wks | | 

1. Why I called the Numbers correſpondent 

to my Lines by divers denominations, as Iaches, 

Feet, Yards, Rods; and ſometimes by none at 
all, but propounding the Numbers abſtractly. 

2. How came to know how many ef thoſe 

Meaſures ( whatever they be ) are repreſented 
by the Lines given, and perpendiculars found. | 
Io the former] anſwer, am not yet teaching 

how to meaſure Lines (that work is preſently 

to follow) but what Lines of Figures are to be 
meaſured, and the meaſures of thoſe Lines| 
being known, (t ſuppoſed ) how the Content 
upon thoſe real (or ſuppoſed) Grounds may be 


= 


___ found, and to this purpoſe I might call the 
Numbers repreſented by the Lines, Inches, Feet, 


" Yards, or any other Meaſures, at pleaſure , 


. 
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10 provided I called the Squares, to which the Area 

be is equal, by the ſame names; for an Inch in 
ole length bears the ſame proportion to a ſquareInch 
er (having length and breadth) that a Mile in 
le, length bears to a ſquare Mile. For this reaſon 

II profeſs not in the Title of this Chapter to 
ins teach how to meaſure Figures, much leſs how 


be ¶ to meaſure the Lines of ſuch Figures, but how _ 


in: to find the Content, the Lines being given. 
ne And then to take away the ſecond doubt, know 
ed that the numbers repreſented by the Lines, 
of were either given by thoſe Learned Artiſts from 
ole whom I borrowed the Figures, or ſuppoſed by 

my ſelf as grounds to go uponlas in fuch caſes 
my is ordinary) or laſtly, found out to be agreeable 
ſh-thereto by ſome Scale of ſmall equal parts, 
brs which he is yet ſuppoſed ignorant of. But now 
Il am going co ſhew him the nature and uſe of 
ent two or three plain and cheap inſtruments, by 
les, the help whereof he may with much exatnef 
at 1. Meaſure the length of any Lines bounding 
y. ERight-lined Figures upon the ground. 2. Draw 
ofe Lines and Figures upon paper proportionable 
ted thereunto (which we call protracting.) 3. Find 
nd, upon his paper - figures the true length of all 
ing the deſired Perpendiculars, which ſhall alſo be 
ly proportionable to thoſe on the Ground, but 
be Y much more eaſie to be obtained. And withal, 
nes I intend to give him ſuch farther Inſtructions 
em and Cautions for the application for the general 
be and more particular Rules of this Chapter to 
his peculiar uſe, as will render them (eſpecially 
ſome of them) ſingularly advantageous. 


7 ” 5 Age A 3: 
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© Chains, Compaſſes, and Scales. 


Concerning Chains, Compaſſes and Scales e 


1. A Mongſt the many ſorts of Chains uſed for be 

i] meaſuring Land,three are moſt famous, fer 
bearing the Names of their Inventors, Mr. Rar 1 
\ borne, Mr. Gunter, and Mr. Wing, all of them in ©?" 
_ genioufly divided, and uſeful in their kind) ke: 
dut my brevity will give me leave only to de. 80 
ſcribe one, and that ſhall be Mr Gynzer's, being 
moſt in uſe, and eaſy to be procured. 1 ene 
This Chain contains in length four Sta 
tute-Poles or Perches, each Perch containing $* 
16 Feet and a half, or 5 Yards and a half; ſo Le 
that the whole Chain is 66 Feet, or 22 Yard: 5 


. 3 | 
This whole Chain is divided into 100 equal. 
parts or Links, whereof 25 are a juſt Pole or Li 
Perch; and for ready counting there is uſuall "7 
2 remarkable diſtinction by ſome Plate or large 
Ring at the end of every 25 Links, but eſpeci a” 
ally at the preciſe middle of the Chain, which. f 
mould differ from the reſt in greatneſs and con = 
ſpicuouſneſs. Alſo at rhe end of every tenth}, FT 
Link "tis uſual to hang a ſmall Curtain Ring Han 
and if there be at every five Links end a piecY;. 
of Wire made like the bow of a Link, with F 
little ſhank an Inch or leſs long, ( or ſome ſuc! the 
; 12 #5; 3 | 


diſtinction) tis ſtill better. x ty 
When you are to meaſure any Line by thilff I. 
Chain, you need to regard no other Denomiffi 
. | 8 nat 10! 


3 OW 


6 
* 


nation but only Chains and Links, ſer down 
with a prick of your Pen betwixt them, e. g. 
If you found the ſide of a Cloſe to be 6 Chains 
, and 35 Links long, it is thus to be put down 


foil be prefixed ; ſo 7 Chains 9 Links mult be rhus 
Ous, ſet, 7 „ 08. | 5 ; 


end of the Chain which leads, havingfirſt ſtretcht 
Sta. Dit well, and that he which follows do not only 
gather up the Rods to keep the Accompt, but 


Line to it. 
not deſcribe them; only they ſhould be of Braſs, 


or ten inches long from the Joint to the points, 
turning ſo truly upon the Rivet that they may 
be eaſily opened; and yet ſtand fo firmly, that 


+ 


ing deſcribed upon a large Radius. 


Hand, they will gently open, and by the Thumb 


BE 
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me” Ran © 145M 
But if the Links be under 10, a Cypher muſt 


In the uſing of this (or indeed of any) Chain 
care muſt be taken, both to go ſtrait, and to 
ng keep a true account; for which purpoſe, it is 
de good that he which goeth before carry in his 
hand a bundle of Rods, to ſtick down one at the 


 {Balſo at every remove, mark whether he ſee the 

Leader dire&ly between his Eye and the Angle, 

or other Mark he aims to meaſure to; and if 
need be, call to the Leader to move towards the 
right or left hand, till he ſee him in a direck 


II. Compaſſes are ſo well known 4 that 1 Sala 


with Steel points ſmall and neatly wroughr,nine 


an Arch or Circle may be wirkourt their ſhrink- 


For the form, I would commend above all, 
thoſe that have large Bows, ſo contrived that 
hi by preſſing them with the hinder part of the. 


#8 
-# 
f A 


mg 
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and fourth Finger be put together (as others lot 
will) ſo that they are manageable by one hand, 
which is a great convenience for one that at theWpaz 
ſaine time ſhould hold his Rule with Scales in 4 
r NR 
_ Theſe might alſo be contrived with a Screw Fit 
to take out one of the points, to place in the the 
room (upon occalien) a Black-Lead pen, or any Inc 
pen to draw Circles with, either black or other: 
r . 
And for a Man that would be an Artiſt indeed, 
it were convenient he were furniſhed with divi- 
ding Compaſſes, beam Compaſſes, and ' trian- 
gular ones, for ſevel uſes not here to be men- 
tioned; but a Country Surveyor may make 2 7 
good ſhift with ſuch a plain pair as I firſt deſcri- ¶ Sca 
bed, which Mr Hun, over againſt the Rolls in ext. 
 Ehancery-lane, will help him to, with the Chain 27 1 
and Scales for a ſmall matter. 
III. Scalerare certain Lines divided into equal 
parts, upon plates or bioad Rules of Braſs or 
ox, and they are of two forts, 1. Plain; 2. 
r 
1. Plain Scales are made up of two ſmallPcal 
Lines parallel to one another at a little diſtance, 
and theſe. are divided into great equal parts, 
which ſignifie Tens, and are noted 10, 20, 30, 
40, Jo, Cc. according to the length of the 
Lines. FF | 
They may be of any convenient length, but 
- theſe great diviſions are ſeldom more than 
Inches, or leſs thin third parts apiece. 
Again, one of the great Diviſions (or parts) 
is ſubdivided into ten equal parts by ſhort Lines, 
5 5  whexeot 


e oy * * * - 
f : " 
Pr. 2 
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whereof that in the middle ſtanding for 5 is W 
longer than the reſt. WET n . 
nd, According to the numbers of theſe little  * ? 
the parts contained in an Inch, the Scale is named _ 
sin A Scale of 10, 11, 12, 16, 20, 24, 30, &c. in an Hg. 3. 


Ieh. That ſhort one which I give you the 
rewe Figure of A is of Io in an Inch, ſo noted at 
the the top, according as is uſual upon Rules, and 

any Indices of plain Tables. The line marked 0 
er-MQ, ſeparates Unites and Tens; Unites being 


taken upward from that Line, and Tens downs © | 
edi ward; mixt Numbers both ways. 7 kr 
ivi⸗ e „ 
an- X As for Example. 
en- ene eee ; IG 
> 2M 7 is the extent of the Compaſſes upon the 
-ri-WScale A from the Line OQtoK; 30 is their 
in extent from the Line ſo marked to O Q; and 
ain 27 is their extent from the Line 20, to the ſhore * 
E e217 bw 55947 2. f 61 ro 13 
12 Here note, that you muſt not expect to ſind | 
orſthe Lettets O Q or K upon the Scales which | 
2. Nou buy, being only marks uſed at pleaſure, to 


Ws 


make my meaning plain; and likewiſe thatthis! 
allWScale of 10 in an Inch, and others that are ſmal- 
ce, ler (all being compoſed after the ſame manner) 
ts, Mare uſually made for more convenient uſe, ſo 1 
;o,fMlong as to contain nine or ten (the more the . 
he better) of the great Diviſions, ſignifying Tens 
 Mhough the Figure at A being deſigned for no 
other uſe than to help our conceptions, extends 
but a little beyond zo; that length being ſufficient 
for n purpole in this plage. „ 


* 4. 
0 > Ws # 4 ST . . 
D b | | 7 | | T 5 | 5 
12 1 0 3 9 Ik | heſe . 
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are not above 100 (for then every Diviſion 


may be counted as it is upon the Scale) or above 


upon a long Scale. 


Alco in the ſurveying of Foreſts, Chaſes 


and great Commons, where the Lines arè vaſtly 


long, and the miſtake of a few Lines) yea. of 


half a Pole ) is not conſiderable, they may be 
conveniently uſed; accounting the Tens and 
Unites to fignifie ſo many whole Chains, and ſo 
eſtimating the parts of a Chain with the Com- 


_ paſſes upon the ſmall Diviſions, which a ſagacious 


on the Scale were two Inches apiece, as I have 
one upon the Index' of my plain Table ) for 
then the ſmaller Diviſions being of five in al 
Inch, would be ſo large as to be ſubdivided inte 


ordinary judgment may come very near to tt 


the Old and New. 


Man may do very near upon one of the larger 
Scales. But it were much better, in my opinion, 
for ordinary meaſuring, if the grand Divyſions 


five apeice, which repreſents 20 Links; and 
then the half of one of thoſe ſmaller Diviſion; 
fignifying 10 Links, and the quarter 3, a ver 


truth by eſtimatioun . 
2. But the Diagonal Scale is fo well known tt 
every Mathematical Inſtrument-maker, ſo;eaſif 
to be procured, and every ways ſo fitted to Gu 
ter's Chain, and our Countryman's uſe; that 
cannot but highly commend it. 
Of theſe Diagonal Sgales, there are two ſort 


' 
1 


Theſe plain Scales, eſpecially the ſmaller 
ſorts of them (ſuch as 24 or 30 in an Inch) are 
very proper for drawing Figures upon paper, 
where the Numbers repreſented by the Lines 


hence it was drawn, 


„ 
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By the Old one, I mean ſuch as is N Fig 


Sound in Mr  Leybourn's Book, whereof I ſhall 
Wpreſent you with a fragment, with ſuch a deſcri- - 
ption as may enable 


you to underſtand the 
whole. e 33 
1. It is made (as appears by the Figure B) 
upon eleven parallel Lines equidiſtant, ſo as to 
include ten equa] ſpaces, Which are all cut at 
right Angles by Tranſverſe Lines dividing ther 
all into four equal pt. "BE 
2. One of theſe Tranſverſe Lines (viz. PR) 
where it toucheth the firſt and laſt Lines, fepa- 
rates between the Hundreds (or whole Chains) 
and the Tens, repreſenting 10 Links, apiece) 
the Chains being numbered downwards on the 
left hand from P only to 3, but on the Inſtru- 
ment it ſelf they may go on to 9 or 10, (the 


Rule being a Foot long) but the Tens (or De- 


cads ) upward from P to 10. | 
3. From the Points of Diviſion into Tens 


upon the ficſt Line beginning at P, to the like 


Points beginning at R in the laſt Line, are nine 
Diagonal Lines drawn, the firit beginning at P 
and ending at the firſt Diviſion above R. The 
ſecond beginning at the fiiſt Divifion above P, 
and ending at the ſecondabove R. Ina word, 
they are all drawn from one Diviſion leſs from P, 
to one more from R; by which it comes to paſs 
that every Diagonal, by that time it hath paſſed 

from the firſt Line to the eleventh is a whole 
tenth part of an Inch (which anſwers to ten 
Links of the Chain) farther diſtant from the 
Line PR, than at the Point upon the firſt Line 


4. Every 


— 
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Fig. 14. 4. Every one of thoſe Diagonals 1s divide} 
into ten equal parts by the iong parallel Lines 
running through the whole Scale, and numbred 
on the top from 1 to 9. Whereby it is evi- the 
- dent, that the Inter ſection of any cf the nine Li. 
parallel Lines that are numbred at the head with 
any Diagonal, muſt be farther diſtant from the Wme 
Line P R, than the Interſection of the Line Di 
next before it with the ſame Diagonal by Halo 
of + that is, by = which zantwerethfof 
to a ſingle Link of your Chain. _ alo 
From w hat hath been ſaid, and inſpection of Mcad 
the Figure B, theſe things plainly follow, which Mwh 
as ſo many clear inſtances will help you to under« Whea 
ſtand it fully. ee e 
I, The. diſtance from P R to the ſecond Di- ¶ nut 
viſion below it anſwereth to two Chains. 
2. The diſtance fromP R to the eighth Divi- 
ſion upward being taken (with Compaſſes) upon 
the firſt Line of the eleven from P to 8, anſwer: 
eta to 80 Links... z 
3. Conſequently the extent of the Compaſſes 
from the ſecond grand Diviſion below P to the 
eighth of the leſs Diviſions upward, is propot- 
tionable to 2 Chains 80 Links. EF + 4g 
4. The diſtance from P R to the firſt Diago- 
nal being taken upon the parallel Line noted 
With 9. above anſwereth to 9 Links. Where 
note, that the firſt Diagonal is not that which is 
noted with 1, but that which is drawn from the 


. MES 
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rr . Ne mung 
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point P. | | | 
5. The diſtance upon the ſame Line from PR | 

to the Diagonal that is marked with 7, is anſwe - 

EV f e 
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6. The extent of the Compaſſes from the Rg. 14. 


bottom of the Figure B upon the ſame Line to 


the fame Diagonal, anſwereth to 3 Chains 79 


Links. | 


Briefly whole Chains may (by Analogy ) be 
meaſured upon any Line from P R to the grand” 


Diviſion noted with the given Number, Decads 
alone, or Chains and Decads upon the fiſt Line 
of the eleven where the Diagonals begin. Links 


alone, Decads with Links, and Chains and De- 


cads with Links, always upon that Line upon 


which the number of odd Links ſtands at the 


head of the Scale. | 


And know, that theſe Directions ( mutatis 


mutandis ) will as well fit, if half an Inch be 
only allowed for a Chain, and conſequently all 


the Diagonals drawn within that extent, as it is 
Wuſual (and very commodicus for longer Lines) 


upon the other end of the ſame rule, the grand 
Diviſion for Chains going the contrary way, 


and noted with Numeral figures in order. It 
is good therefore when you furniſh your ſelf” 
with Scales, to have Dizgonal Scales of both. 


dimenſion on the fore- ſide of your Rule; and 


upon the back-ſide many plain Scales of equal 


parts, with a Line of Chords ; all which you may 


have (by enquiring only for theScales defcribed 


in Mr. Leybourn's Book) of Mf. Wynne oforefaid, 
as likewiſe all other Mathematical Inſtruments, 
Having been ſo large for my plain Country- 


man's ſake, I ſhall not proceed to the diſcription 


of the new Diagonal Scale, of which you may. | 


have the Figure and Deſoription in Vis Ming's 


Book: For though it be an excellent good one, 


as 


** 
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as I know by experience ; Mr. Hayes having 
(at my deſire ) furniſhed my noble Friend Sit 
Charles Hog ton with an artificial one of that ſort, 
when Thad the konour of aſſiſt ing him in Ma- 
thematical Studies) yet becauſe tis pretty coſtly 
(if well made), and that before deſcribed will 
very well anlwer its end, I ſhall at preſent ſay 
no more of it.- NL . 
But my Reader may perhaps object to me, that 
though I have inſtructed him how he may make 
' a Line of an exact length, to anſwer to any 
number of Chains and Links. (given or found 
by meaſure ) upon the Diagonal Scales: T have H 
not yet ſhewed him how to meaſure a Line ( 7 
ſuppoſe a Perpendicular ) whoſe length is un- 
known, upon them. 5 ; 
To give him therefore all ſatisfaction (though 
_- whatT have writ Heady, might help him to find 
this out) let us ſuppoſe, that in ſome Figure 
made according to the Diagonal Scale B of 100 
in an Inch, we meet in meaſuring with an un- 
known Perpendicular equa] to the Line in thi 
Margin. Taking it between the Points of my 
' Compaſſes, I firft try whether it be even Chains, 
and find ing upon the firſt view that it is not, ] 
make a ſecond trial, wherker it will prove to be 
even Decads, or Ten of Links; to which pur. 
poſe I ſet one Fagt at Chains in the bottom o 
my Scale indie firſt Line where the Diagonals 
begin, and the other Foot reſts in the fame line 
betwixt 6 and 7; whereby I am affured, 
the odd Links above 3 Chains are more than 60, 
and leſs than 70. And to find bow many above 
60, I remove the Compaſſes from parallel to 
5 | - Parallel 
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Content of a Figure caſt up. 35 


will touch ſome Diagonal at the Interſection 


wich that line, which falls out to be at Land. O 
in the line marked with, ſhewing the whole 
line, being meaſured by that Scale, to ſignifie 
+ Chains and 67 Links. 33 = 


Wo 


"CHAT 


How to caſt up the Content of a Figure, the 


Lines being given in Chains and Links. 


Hude deſciibed theſe plain Inſtruments, 
and in ſome meaſure ſhewed theuſe of them 
in ſeverals, it were very proper in the next place 
to teach their joynt uſe in meaſuring and pro- 
tracting; but becauſe I would have my young 
Surveyor, before I take him into a Cloſet, able 
to perform his whole work together, I intend to 


fhew him, 1. How he ought to make his Com- 


putations; 2. The Grounds or Principles that 
will juitifie him in ſo doing. „„ 
For the firſt, take theſe Rules: | 
1. Pur down your length and breadth of 
Squares and Oblongs, and your Baſe . and half 
Perpendiculzr of Triangles directly under one 
another, expreſſed by chains and links with a 


prick betwixt them, as was taught before, 


o . 
2. If the odd links were under ten, put a 
Cypher before the numeral Figure expreſſing 


them 


. 


i parallel in order, till one Foot in the loweſ Fig. 14. 
ir Line reſting in the end of a parallel, the o tler 


5 


* * 
1 


— 
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them, ( as there alſo was ſhewed) and if then} 
be no odd Links, but all even chains, put two 
FCyphers after the prick. | ELIE RE 3h 
23. Multiply length by breadtk, and Baſe by 
the half Perpendicmkr, accord ing to the Rules 
for finding the content of Figures, Chap. 3 
4.᷑. From their Produ cut off 5 Figures) ac- 
counting Cyphers for ſuch ) reckoned from the 
| right hand backward, with a daſh of your Pen, 
_ ſio ſhall thoſe to the left hand fignifie Acres. "oo 
| F. If thoſe five cut off were not all Cyphers, her 
multiply them by 4, and cutting off five toward. 
the right hand again, the reſt will be Roods or U 
Quarters. = B ” 


6. If amongſt theſe five Figures towards the 
right hand that were cut off at the ſecond Multi- 
plication there be any Figures beſides Cyphers, 
multiply all the five by 40, and cutting off five 
again by a daſh of your Pen, thoſe pn the left 
hand fignifie ſquare Perches, Poles, or Roods. 
Afew Examples will make all plain. 


5 Queſt. r. What i the content of a Square, whoſe 
Sides are evgry one of them Chains, 25 Links? 


| Length 7. 25. 
hreadch 7. 25 
"Is. 
7970925 75 
x aan 33 
Flag 22 £ 


" 


15125625 


— 4 „6 


"Content of a Figure "7 up £4 


— 0 1 05 ” | 3 — hag 
TT oo RL NY 25625 E 
wo | | 4 

by | | Ts T 02500 

les e 

LS 1 @0G00 . 

the | 

en, 


Anſw. 8 Acres, 1 Rood, and I Pack as 
ers, here appears. " Yo 

Queſt. 2. In a long Share, whoſe length is 14 
il Ghainr,and the breadth 5 Choin 5 Linkegwhat is 
the | contained ? | | 


Length 1 4.00 


ok Breadth 6.05 
left MS ; e png 0 
ds. 3 a 7000 . 
1 5 8400 9 
hoſe - 8 47000 
? FO > 
188000 
Ball 
35 20000 
4 . Anſw. 8 3 1 Rood. ar 35 Patches, PE 
28 the Work makes Ir evident. Sy 74 
52 0 . 8 
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1 


Queſt. 3. In a Triangle, whoſe Baſe i | 3 Chains le 
3 half the Perpendicular 98 | Links, — what is 


2 


Ca 7 | | 8? 


The Baſe - 3.00 


: Half Perpend. 0.98 - - 

6-7. * h 2400 1 

5 22 . 4 

— 129400 | ( 

2 7 

. Fre 4 

| 1176 1 

. # 

„%  * ESD 55 

Anſw. o Acres, 1 Rood, 7 Perches, as here 1 

is plain. TS 5 ; = © 

There be no other ways of Computation by W |; 

Scales, Tables, Cc. but that this is ſound and a 

demonſtrative, I come now to ſhew by theſe 

following Steps. 5 5 0 

I. It is evident, that in this way of Multi- I 

A plication the produQ is ſquare Links; for every 
| Chain being 100 Links, it is all one to multiply 


7.25 by 7.25, or 725 by 725 without pricks; 
for the pricks ſigniſie ſomething as to Conceptſ 
on, but nothing at all in Operation. The Pro- 

duct therefore of the firſt Example was really 
| $2562 5 Links. "DAE - ry : * 1 18 
2. Every Chain being 4 Perches long, it 


| + Mews, that 5 Chains (or 20 Perches ) in 


er of « 2 | Figure ot; my | 2 „ | 


en and 2 Chains (or 8 Perches) in „ 


| make an Acre, or vito ſquare Perches.; for 20 


being multiplied b by 8, gipes 160. 


3. From hence ite plainly followeth father, | 
that there are exactly 100009 ſquare Links in an 


Acre ; for 5 Chains multiplied by-j2, is the 
ſame with Soo Links by 200, which. makes 
Ioo000. And ie deſerveth not the name of an 
Arithmetician that is ignorant of this old plain 
Rule, When ibe Deviſor conſiſts of 1 and Cypher, 

45-10, 100, too, 1009004 looo, &. cut of 
from the right hand ſo many Figures of thi Dividend 
as the Deviſor hath Gypherr, accounting them the 
Remain ; ſo ſball the reſt on the left fade be the Quo- 


tient. Ax 5s pla in then that 525625 ſquare Links 
make 5 Acres, and 25625 ſquare Links Over. 


Thus I have made clear to a very ordinar7 


eo capacity, that as far as concern Acres, the 


Rules for; Computtt ion are good. Now for 


# Roods and Perches, though. might tutn off 
my Reader with that known Rule in Decimal 


Arithmetick : Multiplying Decimal | Fraftions ü 
knows Par ts, gives thoſe known Parts in Integers, 


due regard being had to the;ſeparation. I ſhall pro- 
ceed in my plain way thus. If, 25625 ſquare 
Links, which temain above an Acte, do contain 
any quarter or quarters of n Acre; chen if they 
be 5 itipſyed by 4, and dine by looo, 


that is, hive cut off from the Product) they 


weill contain ſomany Acres as now they do quar- 
ters (or Roods, ) for any number of quarters 
multiplyed.by-4, muſt needs produce the like 


number of Unites or Incegers,and the Diviſion 


doth only reduce. them into the right denomina · 
202 5 * 2 EE oe OY tion. 


— 4 


4⁰ Content of aFigure caſt b. 


r 


tion. Now 25625 being multiplyed by 4, and 
five Figures being cut off from the product, t he 
reſult is, 1ioz 500, that is an Acre and above; 

which ſhews it was above a quarter be fore it 
was multiplied by 4. AGED » 

And to find how much, (that is, now many 
ſquare Perches are contained in this laſt remain- 
der (you muſt conſider this 2500, not as ſquare 

Links remaining above the Rood or Quarter, 
but as fourth parts or quarters of ſquare Links; 
or (which is all one) as the true number of 

ſquare Links multiplied bv 4, and couſequent]y 
being mulriplied by 40, the fourth part of ſquare 
Perches in an Acre ) it muſt as often contain 
100000 ſquare Links( oran Acre )as the quarter 
of this number 25, wiz. 625, ſignifying 
{quare Links, containing ſquare Perches ; and 
ſo it doth, for 100000 divided by 160 (the num- 
der of Perches in an Acre) gives 625 as anſwer- 

able to 1 Perch; and 2500 multiplied by 40, 
gives I00000, or 1 Acre, the five Cyphers be · 
ing cut off, as here is manifeſt. 3 
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Jo meaſure 2 Coſe, &c. Pl 


Some may, perhaps wonder, that in fo ſmall a 

Manual I ſpend ſo many words about fuch ordi- 

nary things,as in this and the laſt Chapter but 1 

am molt afraid, leſt I ſtall not for all my plainneſs n 
be ſufficiently underſtood by fuchas I purpoſely _. 

write for, in things of ſuch neceſſary and fre- 

quent uſe: And I deſigned not to make this Tres 

tiſe ſmall by being obſcure!y brief in ſubſtantial 

things, but by leaving out fuch Curioſities 

as I thought, my Country Friend migbe wel! 


ſ FF, 4. * " 
pare. 
— — 
4» *'+>.4 1 * 1 * 
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Ha 10 meaſure d Cloſe, or parcel , 
Land, and 10 Prot rad it, and give up 


a 8 — 


- 7 LY 


10 a 


Itherto we have been like Children learn 
Ting to ſpell, now let us ſet our Syllables 
together, I mean, let us make uſe of the In- 
ſttückions beforegoing to _ meaſure à piece f 
ind, to plot it, and to caſt up the Content. 1 
All Cloſes, or parcels of land, are either ſuch _ 

as need n ot to be plotted for find ing out their 

true meaſure, but the Chain alone doth tlie 

Work; or ſuch às cannot be conveniently mea 

ſured without plotting ox protr action 

Ok the firſt. ſort. a the Square aud long 

Sdugre, know peföre Hand rg be ſuch, ot found 

#619 he by; lach ToſtfimentF'ag Fhave not yer 
1 FARES. eon. 
* | + rogue £447 1076 797 © 

8 » 


50 * 
* 


To meaſure a Cloſe, KC. 
| deſcribed, or by mearſuing all the Sides and 
Diagonals. Theſe Squares and long Squares ( th 


ſay) need no protracting, for you need only yo 
to multiply the Chains and Links of the length MW m 
by the Chains and Links of the breadth, and ſo fo 
proceed as in the firſt and ſecond Exam ples off by 


the fifth Chapter: But all others, whet hei ni 
Triangles or Triangulate, are to be protracted 
I ſhall give Examples the refore in the w 
ſorts of Figures, triangular, quadiangular, an w. 
multan gular. „ | 
But befoce I proceed to particular Inſtance o! 
let me adviſe the young Practitioner thus: 
Remember, 28 : 

t. To begin at ſome notable Angle of ti 
Field, where there is ſome Houſe, Gate, Stiff tt 
Well, or the like; or if there be none, then t. 
dig up a Clod, drive dowt a Stake; or at lea m 
to obſerve what quartenof the Heavens i an 
pointeth towards, whether Eaſt, Weſt, North be 
or. South, and on your Paper mark it with thi 3. 

Letter A, or any other. Ee | 
2. Fo go. parallel to the fide of the Field, i ca 

Pirs, Buſhes, or the like, hinder not, (andi ot 
they do, to allow for it) accuſtoming your ſe C 
to go. either. Cum Sole, that is, with your le'W Sc 

band towads the Hedges, Walls, or Pales; fr. 
contra Solem, with. your right hand towards then th 
and. when, you, go. contrary to your. uſu 25 

cuſtom, note it on your paper by ſome mar} E: 
known to your fel 8 
2 To ſet down tlie Chains and Links of ever A 

fide as you meaſure them, and not truſt yoi th 

memoery.. A Black Lead pen will be very pr 
per for this-purpols. 4+] 


——.—— — — — — 8 * 
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To meaſure a Cloſe, Nc. - 


4. To take heed (if you have more Scales 
than one upon your Rule) Teſt you confound 
your ſelf by taking lines off of ſeveral Scales, or 
meaſuring perpendiculars upon wrong ones; 
forevery line of the ſame Figure muſt be made 
by the ſame Scale, and the perpendiculars 
meaſured by it. 5 
5. To make uſe of a Scale of larger Diviſions 
when you meaſure ſmall Cloſes, and of ſmaller 
when you meaſure great ones. 

6. To make your lines and points where An- 
gles meet, ſmall, pure, and neat. . 

7. To ſet on your Chains and Links at twice, 
when any line is too long for your Scale. 
Theſe things being premiſed, I proceed 


8 DL eg | 
I. Suppoſe I meaſure a triangular Field with 
my Chain, beginning at the Eaſtern. Angle A, 
and find the Sides in their order and meaſure to 
be ſeverally, thus: ( going cum. Sole) 2.229 
3:45 »: 40% +; | . | 
Making uſe of the leſs Diagonal Scale, be- Fig. 19. 
cauſe the other would make the Figure too large, "© 
otherwiſe. it were more proper for ſo ſmalla a 
Cloſe. ) I firſt with my Compaſſes take off the 
Scale 4 Chains and 7 Links, and ſetting them 
from A to C draw that line forthe Baſe, becauſe 
the longeſt of the three: Then I take 2 Chains, 
29 Links off the ſame Scale, and ſet them in the 
Eaſtern point A. where I began, and turning 
the looſe Foot of the Compaſſes above the line 
AC, becauſe I went cum Sole, E deſcribe (at 


= 


that diſtance 2. 29.) the: Arch EEK. 


* 7 5 


a #1: 


Fig. 15. 


place one Foot in the 
other make the Arch F 


. 


Triangle A B Cis the Plot of 


Field mesſured- 
But before I can g 


Probl. 7.) for then the length of the Perpendicu- 
lar is between the Points of the Compaſſes, 


Next taking With my Compaſſes upon the 
fame Scale the extent of 3 Chains 45 Links, 1 
int C, and with the 
| intetlecting the former 
in the point B; and drawing the lines A'B and 
B C, (as was taught in Ch. 2. Probl. 6.) the 

the Triangufar 


ive the Content, I muſt'find 
the length of the Perpendicular, which is done 
by ſetting one Foot of the Compaſſes in . and 
extending the other to tke Baſe A C, ſo as it 


touch it and paſs not over it (according to Ch. 2. 


ond being applied to the ſame Scale by which 
che Triangle AB C 


I multiply 4-07 t 
© ceeding, in my 


* : 
1 : 4 - 
E * 8 g * * * 153 
„ * - . 126 ” by ” N 
% . TA 
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Was. made, it 
be 1 Chain 42 Links. Wich the h 


f 


a 


a 


it 


pears to 
whereof 


he length. of the Baſe, and pro- 


Chapter, the Content appears | 
_ 3;Rood, 6.Perc hes, as it is here evident. 
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Work as was flie wed in the laſt 
to be © 'Acres, - 
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To meaſure a Cloſe, &c. 
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Eh 115588- | 
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6123520 


2 
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IT. Suppoſe I were to meaſure 2 quadrangu- 5 


lar or four-corner'd Field, I begin as before at 
ſome remarkable Angle; and going round the 


_ Cloſe cam Sole, I find the tides to be 9.04, 6.72, 


8.46, 7.28. and the Diagonal from that remark- 
able Angle to the oppoſite Angle to be 10.02,T 
begin therefore to protract it thus. 

Having by the help of my Scale and 


paſſes drawn my Diagonal 10.02 from my 


remarkable Angle A to C the oppoſite Angle, 


I make a Triangle of it,and the firſt and ſecond 
Sides 9.04 and 6.72. according to Ch. a. Probl.6. 


Com- Eg. x 


and another after the ſame method of that Dia- 


gonal, and the third and fourth Sides 8-46 and 
7.28, ſo have I the Trapezium ABCD. 
Then by the help 


of my Scala and Compaſſes, 


I find the Perpendicular of the Triangle AB 


to be 6.02, and of the other, vis. CDA 6. ot, 


which added are 12.03. whereof the half Sum 


156.01 ; by which multiplying the Baſe | 10.02 
and proceeding as formerly hath been ſhewn, I 
find the Content ot the Field to be 6 Acres, 2 


1 


Roods, 3 Perc hes, as is here apparent. 
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Before "Re any 58 jet me tell you — 

1. Any quadtangular Cloſe, or parcel ns 

. — whatſoever, having fight Lines, ma; _ 

be thus meaſured, prottafted and computed. : — 

2. The odd meaſure above Perches as no 


valuable here, nor in the former Computation: 
beingalways under a ſquare Perch; but in mult 
angulars where there be many Remainders, the 
muſt be ſummed p, and the Perches cortaine u. 
in them added to the Content before found. 
3. This laſt, and the following Figures her. B. 
Iuſe any Scale at all) are made that chey mighl_©'2s 
Int be too large, by a Scale of 400 in an Inch 
i. e. by the leſs Diagonal Scale, each * an 
Link being counted tuo. b 
Fg. 17 III. If this multangular Figure he conceiveg e 
to repreſent a Cloſe of ſeven ſides, which 3s t 
be meaſured, I begin ar the remarkable Angle! 
and going round the Cloſe (with the dun) 
find the lides to be in meaſure 3,11, 2. 4977. 47 


1 „„ „ =; | The 


"= meaſure a Cloſe, &c. ; 


and I find them to be 3.45;4-97,4-13, and 4.36, 
vent unneceſſary Walks. | 

But when I come to protra&- by the help of 
my Scale and Compaſſes, I firſt make the Tran- 


gle BCD. of the firſt Diagonal, and the ſecond 
and third fides. Then the Triangle DE F upon 
the ſecond Diagonal, and fourth and fifth ſides, 


and upon the ſame Diagonal as a common Baſe, 
the Tri angle B D F of the firſt, ſecond and 
third Diagonalss. 72 i 

Next of the ſame third Diagonal, together 


plotted. | 1 


rapezio's ABFG and BDE, together with 


Sj to be done. 55 5 
ner But I muſt acknowledge that this ſort of plot- 


igh ting of parcels of Land that have many Angles, 
zehlrequires not only more care and pains, but 


better skill and memory than to dtaw Diago- 


4 

| — — — — ——- | 
Then I meaſure the four Diagonals, BD, DF, xi. 

FB, and BG, in the order that I named them, 


with the fourth and ſixth ſides I make the Tri- 
angle BF G, and upon the fourth Diagonal as 
upon a common Baſe withthe firſt and laſt ſides' 
Ihe Triangle A B G, ſo is the whole Cloſe 


And now it ſtands viſibly reduced. into two 


the Triangle BCD, which I ſhall not now caſt 
up, having ſo often ſhewed' how fuch work is 


nals upon Paper, when the Plot is already taken 
1:2) the plain Table, or other ſtanding inſtru- 


which is as ſhort a way as can be taken, to pre- 


nent. I ſhall therefore to help my young Pra- 


1e Aitioner in this caſe, advertize him of two eaſie 


2.47 miſtakes. f 8 


The 8 : I One 


4 


B. 17 


5 hit) ſet the Lines as you meaſure them u 


Meaſuring of Cirties, &c. 
One way is to divide the Multangular Field 
into two or more parts as the laſt might have 
been by the Diagonal BE; then might each parts 
have been meaſured ſeverallſ, as if they had been 
ſeparated by a Pale, or were ſundry Mens Lands 
parted by a Boundary. * 51 

Another way that much helps both the under- 
ſtanding and memory, is to draw a Rude Draught 
of the Figure of the Land you intend to mea- 
ſure, not only as to the ſides, but alſo neceſſary 
Diagonals. Then meaſuring the Lines upon 
the Ground correſpondent to thoſe on the Paper, 
(which by the help of theDraught may be _ 
n tne 


Lines of the Draught, as if it were the true 


ones, and when you have finiſhed your meaſu- 


ring, protract it truly, Such as you ſee here 
(but it's better larger) will do your buſineſs, 


for tis not a Pin matter how rude or falſe the 


Lines or Angles be, reſemblance being all that 


is defired, 5 


* 


hd 
EEE” 


= QHA I 


6 oncerning the meaſ? uring of Circles, and 


I 


their Parts. 


meddling with the Circle and its Parts, 
that I might lay thoſe things cloſe together 


without unneceſſary mixtures, that are of the | 
greateſt uſe. e 
. 5 Eo RR ET 


Have hitherto abſtained of purpoſe from 


x 3 


en i e a2; — ** . ee 


Ae Fe Circles, c. 4 — 


I e, 
d Tis wonderful rare, 775 Fd -meeter ever 


e have occaſion to meaſure-any Field or parcel of EL 
ts Land, that will praveeither Circle, Semicirele _ 
n Quadrant, or Sector. Sometimes indeed there 
1s | will be a little crook in an old Hedge bowing -- 
I like an Arch: But Ihave never ſeen any offer to 
r- {meaſures it; as a Segment, but always take 1 it as 
he an Angle or Angles. 
a- Yer betauſe it may be ded I ſhould ay 
y ſome what of thoſe things, I ſhall briefly do it. 
n | I. To meaſure a Circle in the more exact way 
r, Iis to ſquare the Diameter, and to multiply that 
ly Square by .7854 , ſo ſhall the Content be in 
he | Integers and Decimals. 
ue | Bur rhe more uſual and quick way ( and near 
u- {enough for any uſe we ſhall make of it) is to 
re multiply the half of the Periphery or Circum- 
ſs, || ference by the Semidiameter. 
he In like manner to find the Content of a Semi- 
at circle, Quadrant, or Sector made up of Semi- 
Id diameters, and arched Lines, multiplying the 

halt Arch by the Semidiameter, gives the Cones 
— I tent. 
| But that which falls out moſt frequently i in 
Menſuration ( though ſeldom much regarded Fg. * 
2? fave where a curious exactneſs is required) is 
d that particular ſort of Segment, which we call 

a Section, leſs than a Semicircle, ſuch as this 

I Figure ABC. And to find the Content of it, 

m the center of the Circle, whereof this is a "> 
ts, Section muſt be ficſt found Out, as here at O- 
er from which Lines drawn to A and B, meke up 
he the Sector AORC; which being meaſured RN ITY | 
: cording to the laſt Rule, and from the Content *2 
78 F there® . 
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Meaſ uring of Ciroles, Kc. 


Hg. 19. thereof, the Content of the Triangle AOB 


i 


ſubſtracted, the difference or reſidue is the Con- 


tent of the Section ABC. 


4 


But two Queſtions may be here demanded: 
1. How may the Center be found ? 2. How 
may ſuch a portion of Land be truly protracted 


and computed ? el 1 
To the firſt I anſwer, that the moſt exact and 


artificial way is by making a Mark any where 


in the Arch. 
A for Example. 


At the Point C; and then (by a Problem 
known not only to every Surveyor, but to ordi- 


nary Carpenters and Joy ners, for finding the cen- 


ter of a Circle, whoſe Circumference will paſs 
through 3 given points that are not in a right 
line as ACB) to find the Center O. But if you 


know not how to do it fo, croſs the Line AB in 
the middle, as here it is done by the Perpendicular 
OC, ſo you may by a few trials find both the 
due extent of your Compaſſes, and the point in 


A E . thePerpendicular that will fit your purpoſe near 


enough; for ifa little error be committed in 
making up the Sector, the moſt of it goes off a» 
gain in the ſubſtraction of the Triangle. 
J II. For the latter you may take this ready 
"courſe : Meaſure the length of both your Lines, 
(the Chord and the Arch) and their diſtance at 
the middle of them both. Then. when you 


come to protraQ, firſt take the length of your 


tight Line from the Scale, and having laid it 


down, croſs it in the middle at right Angles 


with a diy Line as in the laſt Figure, ſo ſnall it 
©; as 2:0 rare inter- 


Mon — 


3 


—— — 


interſect the Line A B in the point E; then 
from the ſame Scale take the meaſured diſtance 
between the two lines in the middle, and ſet it 


* 


3 — 


Fig. 1957 


upon that dry line from the Inter ſe flion at E; ro 


the point C. Then by trials find a due place in 


the dry line O E C, and ſuch a diſtance with 


your Compaſſes, that the one Foot reſting in 
that line, the other may deſcribe the Arch 


A CB, and the Section is protrafted. _ 


Theſe few hints areas much as I thought ne- 


ceſſary for my Country Practitioner concerning 
circular lines; but if he think otherwiſe, there 


are large Treatiſes enough, and particularly thoſe 
I mentioned, whoſe Rules ( though ingeniou;, 
found, and fit to be known by every one that 


\ intends to plunge deep into Mathematical Stu- 
dies) will not { Ithink ) be of that uſe ro him 
in ordinary meaſuring, that 1 ſhould tranſcend 
— IE bounds of brevity to tranſcribe 
them. 8 VVV 25 
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CHAP. VL Þ 


C oncerning cuſtomary Meaſure, 10 N51 _ 
it may be reduced to Statute Meaſure, cu 
' &e contra cither by the Rule of Three, I T 
or a more compendious way 2 Multi * 
plication only. | 


T Hereas the Statute-Perch or Pole is 16 nu 
Feet and a half, and no more, there be vie 

_ Poles of larger meaſure uſed in many places, as Ri 
= 18. 20, 21, 24, and 28 Feet, yea in ſome || an 
Feet and a half. It were therefore very con- || fu 

v enient, that our young Surveyor werefurniſhed || on 
With a Chain fitted to the cuſtomary meaſure.of m- 
the Country where he lives, as Iuſe to make me 
Chains for my ſelf and Scholars of 21 or 24 | fot 
Feet to the Pole for Lanca(bire and Cheſbire, where || ov 
thoſe Meaſures moſt obtain. But becauſe theſe Þ ! 
are too large and cumberſome for ſmall Cloſes, I th 
it is very convenient, inſtead of ene Chain of | thi 
200 Links, to make two of 2 Foles apiece, m. 
each Pole divide#into 25 Links as that of 100 || tut 
is, which two half Chains may in meaſuring Imi 
| large Fields hetied together by the Loops with Po 
Pack-thread, on, joyned by. 2 buttoning Key- th. 
ring for mote ſgedy Viſpatch-;z but in ſmaller || re: 
we may uſe the half Chai HE 50 Links, only pu 
taking care that We cou 5 


% 


— Bal Chains for m. 
whole one. 20 + of 


' | 5 
* . 
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— And in theſe cafes wheie the Poles are large 
| and the Cloſes ſmall, it were ſtill more conv e- | 
nient if you had a Chain of 2 Poles only, divi- 
ded into 100 Links. Only you muſt then take 
notice, that whereas working by whole Chains: 
and Links, the firſt Mulciplication, after five: 
"EC, cut off, gives the Content in Acres aad Parts. 
e, | The like work by half Chains and half Links 
t;. | will give the Content in Roods or quarters of. | 
| Acres, and parts of ſuch Roods. on 
But though it is no hard matter(for one that 
can find out the lengtli of a Link by dividing the- 
number of Feet in a Chain by 100, and pro- 
vide himſelf of good Iron-wyre, and Curtain- 
Rings to make it of, and a ſharp edged File,. 
and round noſed Plyers to make it with) tobe: 
furniſhed with ſuch a Chain; yet becauſe every: 
one cannot do this, I: ſhall] ſhew you how you: 
may eaſily and yet very truly reduce Statute- 
meaſure into cuſtomary, that ſo the Chain be- 
fore deſcribed: may do your buſineſs all. England 
over. „ N 
Know therefore (for a ground to go upon ): 
S, Þ that Acres bear proportion to one another, as 
of the ſquare of their Poles ; and therefore if you 
„ | multiply 33, the number of half Feet in the Sta- 
oO | tute-pole by it ſelf, which gives 1089,and alſo 
g | multiply the number of half feet contain d in a: 
h | Pole of that meaſure you would reduce into;in: 
r 
p 
r 


1 
- 


the ſame manner you may by the Rule of Three 
reverſe obtain your deſire, making to that: 
purpoſe 1089 the fiſt number, the Statute- 
meaſure the ſecond, and the ſquared: half- ſeet 
of the Pole given the third. As ſor example: 
nk 5 ; Supe- 
1 


* 


» 2 


* 
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2 Suppole of a Cloſe meaſured by the Statute» 


Pole, the length and breadth, and 


9 33 L. their product be as here repte- 


FJ. 21 B. fented in the Margin. And it is 
—— deſired that the Content may 


533 be caſt up according to our 
1866 large Cheſhire meaſure of eight 


56531 yards or 24 feet to the Pole or 
—— Rood ( as we call it:) Then 
672693 prod. before I cut off any Figures, I 

conſider that in the Statute- 


pole are 33 hali{-feer,and in the Cheſhire-pole 48, 
then multiplying 33 by 33 and 48 by 48;I have 


theſe two ſquare numbers, 1089 and 2304, which 
together with the ſaid product may be thus pla- 
ced . 1089 , 672693 :: 2304, and fo multiply- 


ing 672693 by 1089, and dividing their pro- 
duct being 732562677 by 2304, the quotient 


15 317952, from which if 5 figures toward the 
right hand be cut off, and dealt withal as was 


taught in the fifth Chapter, the Content by our 
cuſtomary meaſure bf 24 feet to the Pole, will 


be 3 acres, © roods, 28 perches as here appears: 
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But if the lines on the land had been mea- 


ſured according to our cuſtom here, of 24 feet to 
the pole, and the Content muſt have been found 
according to Statute- meaſure: then I muſt have 
multiplied the product by 2304, and have di- 
vided that latter product by 1089. And in the 
ſame method you may proceed in all or any of 


the reſt, But the truth is, that though th is way 
be very exact, plain and comprehenfrve,ſfuiting 
all the cuſtomary meaſures before-mentioned __ 
without fractions, which for my Learners faks __ 


I ſtudiouſly avoid, and for that reaſon reduced . 
my poles to half-feet, it is fomething ted ious, 
except he knows how to relieve himſelf by a2 
large Table of Logarithms, or at leaſt a ſer of 


Nepair's-bones, which I cannot ſtand here to treat 


of. Therefore to contract the work a little, 
take notice, that all the cuſtomary poles before 


mentioned, (ſaving only thoſe of 20 and 28 


a feet, | which I ſu poſe are ſomewhat rarely u ed, 


becauſe I never heard nor read of them (to 


remembtance) fave only in Mr. Bolwdll ; all 
the reſt I ſay, are capable of being divided into 


| half-yards: And therefore if inſtead of ſquaring 
the half-Feer you ſquare the half-yards of both 


poles, and work with them, yon will attain the 


fame end without any regardable*difference,. 


the ſmalf diverſity that there is being uſtially in 
the uſeleſs Nee noe at al affecting the 


deſired Quotient that gives the anſwer ndar e- 


nough for ule. 


56 Cuſtomary andStatute-meaſure. 
71 | Lag 
11 Aer Example. 

11 Tf I had ſquared 11, the number of half- yards 
ki in the Statute-pole, which would make 121, B 
— and aſſo 16 the number of half-yards, in our I. 

121 Chefhire-pole, which would make 256, as ap» || © 

| pears in the Margin, and then multiplied the || ** 

16 firſt product 672693 by 121, the ſecond pro- | 7 

16 duct would have been 81319853, which being 5 
divided by 256, the Quotient would have been hy 
96 (as before) 317952. And this way is in a man- (be 

6 ner coincident with Mr Holwel!'s firſt method. ” 

256. Take notice alſo further once for all, that 0 


whether you uſe either of theſe or the following 
Methods, you need not reduce the particular 
Squares, Triangles, or T#apezia's ſeverally ; | 
but ſum. up all their products together, and then 
/ Ä !.. ETC now 
But if you would reduce Statute-razaſure into me 
Cuſtomary by Multiplication only, take notice by 


af this preſent Table following. on 
| "(.84027 NY. ſite 
The Content X. 68062 / * 
by the Sta- J.61734 
tute-pole be- J. 53777 
ing multiph- . 47265 
1 34725 | f 


ed by 


ll CuhonaryandStatutemeaſure. 6 
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Tux aſe of this Table. 


When you have multiplied Lengths by * 


Breadths, or Baſes by half perpendiculars, muj- 
tiply theſe Products by the Decimal Fractions 


anſwering to theCuſtomary-meaſure,into which 
you would reduce Statute-meaſure, and from 
that latter product, firſt cut off five places to- 
wards the right hand as not to be regarded, 
(being only parts of a ſquare Link) then cut- 


ting off 3 more, and proceeding to multiply by 


4, and then by 40, as hath been often ſhewed, 


you will have the Content by that Cuſtomary- 


meaſure, 
Example. 2, 


meaſured by Gwnter's Chain, and multiphed 


by the breadth meaſured alſo by the fame, pro- 


duced 672693 ſquare Links; and it is deſited 
| that the Chntent may be given in Cheſhire mea 


. e once more the length of a Cloſe 


ſute of 24 to the Pole: You muſt multiply 


672693 by .47265,the decimal fraction anſwer- 
ging to 24 er an from that product | 


being 31794834545 cut off and caſt 3177948 
away 5 places, and the reſt being 4 


317948, ate in the uſual way ealily' —— _ 


reducible into 3 Acres, o Roods, 28 171792 
Perc hes, as here appears, agreeable 40 
to what it amounted to in the former 

Methadt . 6 BTID * 


— 
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But if you meaſured by a Chain of Cuſtomary lia! 
Poles, and deſire to know what the Content is! 
in Stztute-meaſure; this following Table isfor 
your purpoſe. ECT | 

. Feet. Wy | 

| . 
The Con- \20 / being He gives the 
tent mea- zr (multi- 1.61583 Content 

ſured by Y22+/ plied II. 85950f by the 
the Pole /24 Mb 2.11570\ Statute- 

EPS of 26 -.& : 2.87970 pole. 


Tv underſtana which, take this Example. 


Suppoſe the length and breadth of a long 
Square being meaſured by a Chain of 24 feet to 
the Pole, and multiplied together, make their 
product 317952, let this be multiplied by 
2.11570, which anſwereth to 24 feet, and the 
latter product will be 67269104640, from 
which if you cut off and caſt away 5 _ 

places towards the right hand, the 6[7269t 
remainder is 672691, which in the 4 
uſual way is eaſily reduced to 6 Acres, 2199764 
2 Roods, and 36 Perches, as you ſe 40 


here. 5 1728 J6l5760 


One thing more and I have done with this 
buſineſs of Reduction. If the Content to be re. 
duced, be given caſt up into Acres, Roods, and 
Perches, reducę all into Perches, and then in 
other reſpects Work as before, either by the 
Rule of Three, or by this laſt Method of Multi- 

7 N 8 plication 


* 
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| Eplication only. So ſhall you have the Content 
ia ſquare Perches according to the Meaſure de- 
fired, which you may reduce into Acres by di- 
viding them by 160, and if any thing remain, 
that remainder being divided by 40, will give 
you the Roods in the Quotient, and the latter 
remainder the number of ſquare Perches. 
ue For tryal of which Rules mind the Anſwer 
of theſe two following Queſtions wrought all 
three ways. | 3 7 
Queit. 1. How many Acres, Roods and Pere hes, 
wcording to the Pole of 18 Feet, are contained in 5 
cres, 3 Roods, and 11 Perches, Statute-meaſure ? 
Auſw. 4 Acres, 3 Roods, and 22 Perches, as 
here apppears: N | 


. 


2. I. Method. 
eit | 
by | WS A, ; + Ip | 
the ENI 
"4 Þ -. 99-1216" 2g 1 . . 
nm VVV 
49 - e . 931 
60 1ẽ0089. 931 :: 1296 
1089 5 
8379 
744 
9310 


; 
. N 8 


o 
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10368 640 
2979 40 142 6 
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387 e OL 
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* 12 121 | 
11 24 9231 
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160) 782 (4d) 40) 223 (19. 
%%% 2” 1 
40) 142 (3 f thus 382 4) 19 (4 
120 360 16 
3 | | 
III. Method. 
84027 - 
. by 
— 
8427 1 
252081 460) 782 (4 
JJ. 
782.291 37 | 490) 142 (3 5 
„ * | + , 
22 


Queſt. 2. How many Acres, Roods and Perches, 
of St atute-menſure are contained in 8 Acres, 3 Rood: 
(er Quarters) and 21 Perches of 21 Feet to the 


nſw, 14 Acres, 1 Rood, and 21 Perches, as 


ſeveral Methods. 


appears by the three following works ia the 
| C © ; I. Me. 


\ 


” 
: — — . 
- o © 


Y 
\ 3 
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1. Method. 
A RF | 
3 421 412 + 33 
. „„ 
35 84 99 
4. 168 | 99 
1421 1764 1089. 
1764. 1421: : 1089 ] 
| 1754 | — 
— — 4 
on "rl 
8525 | | my 
9947 5 10 
1421 
1059) 2505644 (2391 
> Hy | 
3286 
MF... 
1944 | 
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1600 230 (14 — 
e 
701 
640 
9 1 *; 


+20 


I. Method. 5 
. 196. T427-:: a1 e 
„ %%% > TR. e 


| 8 121 | ——ů—ð 
121) 278516 (2301 : 
71 0 242 | | = ED. | 1 
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Y 216 
w HT 


* 2} 2701 (ts 95 
160 
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21 
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=. 


1427 


161933 
3623966 
is 647912 
161983 


| 1.61983 N 
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III. Method. 
160) 2301 (14 
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15 


£ 701 A 
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400 61 (x 
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| How a man may become aready Meaſurer 
y Prattice in his private Study, with. 

out any ones afhiſtance or obſervations. 
till he deſign to practice abroad. 


His Art above all partsof the Mathematicke, 

is burdened with t wo Inconveniencies to 
the young Practitioner: The receſſity of having 
one to aſſiſt him in meaſuring his Lines with the: 
Chain, as oft as he would pra@ice his skill, or 
get more, and the expoſing of his unreadineſs 


to the view of middleſome people, while he is 


yet raw and unexperienced, as every one muſt 
needs be at firſt: Both wkich may in a good mea- 
fure be avoided by thiseafie knack. — 
Take a ſmall Packthread,and by knots about. 
half Inch aſunder divide it into an 100 parts, 2s - 


Gunter's Chain is divided 4'So ſhall theſe-ſmel- a 
| diviſions between the knots anſwer to Links; . | 


and if they be not exactly of one length, rhe: _ 
matter is not very weighty, but the more e- 

qual and ſhort they are, the better. Having? 
this String thus prepared,and marked with lon-- 
ger and ſhorter pieces of thread tied in the 
knots, ſo as you may readily ſee Where is the 
middle, and where your diviſions of 23 Links, 
and the ſmaller diviſions of 10 links begin and 

end; make all ſorts of Figures in your Study o 
Chamber, by marking places, or ſticking Knives 


E oy 


* 


66 Aleſuring iby Pradtice. II. 
| or Bodkins at pleaſure for Angles, accounting 
= the ſtraight lines betwixt them for ſides, and ſo 
f meaſure the Figures by your. knotted ſtring,and 
caſt up the Content by a Scale. This Work 
you may manage with your own hands in pri- H 
vate, and ſo make your ſelf very quick and rea- 
dy when you begin to meaſure for good and all, 
as/I once made a full experiment, and it was 
thus : | | : 
| When I firſt began, to inſtru& Youths in Ma- 
thematical Learning in Warrington, ſome of my 
Boys Parents delwed a ſenſible demonſtration of 
a theit Sons proficiency in ſomewhat that they 
= themſelves cuuld in ſome meaſure underſtand ; 
and particularly pitched upon meaſuring a piece 
of Land: Whereupon I cook four or five of my 
Scholars to the Heath with me, that had only 
been exerciſed within the Walls of the School. 
and never ſaw'(chat I know of} ſo much as a 
Chain laid on the ground: and to the admira- 
tion ef the Spectators, and eſpecially of a skilful 
Surveyor then living in the Town, they went 
about their work as regulacly, and diſpatched it 
with as much expedition and exactneſ, as if they 
dad been old Land- meters. 


— 


P. 


| . — — — 3 a — Et 
Io meaſure Land by a Chain or Cart. rope. 67 


diviſions, make no reckoning of theidiviſions at 


taking off a Link or two, or piecing it out with 
| a ſtring ; then dividing the length of that Chain 


many of thoſe link-lengths upon it as it will 


. 2 % 


« 
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CHAP. X. 


Hot to meaſure a peice of Land with any 
Chain of what length ſoever and howſo- 
ever diuided; yea with a Cord or Cart- 2 
Rope, being a good Expedient when lu. 
ftruments are not at band of a more Ar- 
tificial make. ae, 


E you can procure a Chain, and find it is nos © 
divided as before hath been ſhewed,but into 
Feet or quarters of Yards, or any .ſuch vulgar 


all, bur meaſure it as exactly as you can find 
out the true length of the whole Chain, and. if 
it fit none of thoſe lengths mentioned in the 8th 
Chapter, nor any of their halfs, make it to fit by 


by 100, or the half of it by 30, find the true 
length ofa Link according to ot artificial di- 
viſion, and having got a long ſtick e rod, ſet as 


hold; Then may you meaſure all the whole 


Chains by your regulated Chain, and the odd 


links of every line by your divided ſtick or rod, 
as is manifeſt in this Example following. 
Being far from mine Inſtrument, and re- 
queſted by a Friend to meaſure him a Cloſe, E 
procure a pair of Compaſſes, an ordinary Car- 


. penters Rule of two foot divided intolnches and 


quar= 


68 To meaſure Land & Chain or Cart rope. 7 
| quarters, and meeting alſo with a peice of an Ip 
old chain ſeemingly divided into feet, I mea- * 
ſure it by the rule, and finding it to be 45 feet ſu 
long, and ſome odd meaſure, I piece it our with 
a. pretty ſttong Cord that will not ſtretch much, Ie 
to 48 feet exactly; then it will ſerve me for half | 
a Chain of 24 feer to the Pole : This 48 I mul- of 
tiply by 12 (the number of Inches in a Foot) 
and that product being 576, I divide by 59, the * 
number of links in half a decimal Chain, and the * 
Quotient is 11 £8 Inches, or 11 Inches and am tb. 
half, and a trifle over : So then dividing a long Þ| $a 
ſtick throughout into ſuch parts, ach containing an 
1 Iaches and an half, beſides the breadth of the Þ mi 
nicks, Fam. provided of Tools to meaſure Lines T. 
to a Link with exactneſs enough. 
In 'ike manner would Fproceed-with a Cord Þ afo 
or Rope, having» firted them to ſome known Þ anc 
length or other: And then for protraQting, it I cor 
were eaſie with the Compaſſes to make a plain ¶ tru 
Scale of a large fort, either upon Paper, or an I litt 
even piece of Wood; this for once may ſerve of: 
à mans turn well enough. 5 5 
Beſides there is a way of meaſuring the Per- Ind 
pendiculars of, Triangles and Trapezias upon less 
the ground it ſelf, fo as to prevent the neceſſity ting 
of a Scale; for if you have a little Square with Hand 
a hole in it, to turn upon the head of a little Ithin 
ſtick, which you may fix where you pleaſe, as Ideir 
| 3 meaſuring the Baſe of a Triangle, or the of 
Diagonal of a Trapez un, you may by a very 
few trials find the place where the one Leg will 
he juſt in the Line which you are 3 
the other point at the Angle from whic 1— 
| 5 1 3 et- 


or Square, made up (as it were 


1 


To meaſure Land ain or Cart-rope. 69 


Perpendicular falls on it, and then the ſpace 


between your Stick and that Angle truly mea- 


ſured, is the Perpendicular. . 


If you have not ſuch a Square, a ſquzre Tren- 
cher, or any end of a Board that hath one right 
Angle, and two true ſided, will ſupply the want 


* 


ot it. 3 


And now that I am mentioning this way of A 
meaſuring, I ſhall make bold to add, that this 


is a good way (and as ſuch ordinarily uſed by 


that general Scholar and reverend Miniſter Mr 


Samuel Langley of Taniworth in Staffordſbire, whoſe 
ancient acquaintance I have long eſteemed both 


mine happineſs and honour ) to meaſure a 


Trapezium thus, though it be protracted after* 
wards ; for by meaſuring the Perpendiculars as 


aforeſaid, and obſerving at how many Chains 


and Links end the ſaid Perpendiculars meet the 


common Baſe, the whole Trapezium may be 


truly protracted, without going about ir ;this 


little Square competently ſupplying the place 


of an Inſtrument, which is uſually called a Croſs 

5 of two ſmall 
Indices, like thoſe for a Plain-Table(but much 
leſs) with fore- ſights and back- ſights, and cut- 


ting one another at right Angles, put together, 


and having an hole at the Center, like thoſe 
things which here in Cheſhire we call Yarndles, 


Ibeing uſed by Country Houſewives in winding 


of their Yarn, 


. — 3 2 
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and Mechanically, -.- 

We it ſuitable to my Deſign or Humour 
_ to be copious or curious, I had here a 
fair opportunity ; for four or five modern Sur- 
FT © me,woul!;cmpt me to tranſcribe abundance of 
before, 1 {hall confine my ſelf to a few plain 

things that will competently do this bufineſs. 
1. To divide a Triangle into any parts re- 
guired; divide the Baſe as the Demand imports, 
tken ſhall Lines drawn from the Points of Divi- 


the Triangle. 
. AC, the Baſe of the Triangle ABC, being 


the Angular point B to the point 6 divides the 
Triangle into two equal parts 2 Lines drawn to 


drawn to the Points noted with 3, 6, and 9, di- 


to 2, 4, 6,8, 10, divide it into ſix equal parts. 
Alſo it is very obvious, that if the ſame Tri- 


thould be double to the other; a Line drawn 


* Concerning dividing of Land Artificially | 


vey-Books of the beſt accompt lying open before 


1 iS ingeniou things; but for reaſons often hinted 
fion to the oppoſite Angle finiſh the Diviſion of 


divided into 12 equal parts, a Line drawn from 


4 and 8 divide it into three equal parts. 2 Lines 


vide it into four equal parts; and ſo lines drawn 


angle were fo to be divided, that the one part 


from. 


i 
PE as * ä a m "Ie" PY 4 


F 4 = * 
* 
— 
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from ; to 4 or 8, doth the work. Or if it beng. 20. 
required to divide it into two parts, ſo as the ee 
ſhall be triple to the other, a Line drawn from 
B to 3 or 9, compleats the Work. So alſoa 
Line from B to 2 or xo divides it into two parts, 
whereof the one is quintuple (or five-fold ) to 
the other, and a Line from B to x or 11, divides 
it into two parts, whereof the one is 11 times 
as large as the other. FVV 
Further yet, If it were required this Trian- 
gle ſhould be fo divided, that the ewo parts 
ſhould in quantity bear proportion, as 5 and 7, | 
A ine from B to or 7, doth that feat 
But to deal plainly with you, I muſt confeſs 
þ that ſometimes the Diviſion will be a little more 
intricate than thus, yet not ſuch, but that the 
; ſeeming difficulty may be eaſily overcome, by 
+ | obſerving the method wherein I ſhall ſatisfie 
the following demand. EN 
; _ Suppoſe a large Triangle of common Land 
de to be divided amongſt three Tenants A, B, 
and C, according to the quantity of their Tene- 
ments, A having 19 Acres of Land to his Tene= * 
ment, B 13, and C7, the Baſe of the Triangle 
being found by meaſure to be 17 Chains and 27 
Links; and the Demand is, where the point of 
Diviſion muſt be placed in the Baſe, ſo as Lines 
drawn from thence to the oppoſite Angle, ſhall 
ar limit each mans part? 
To agſwer this let us add 13 and ©7 to 19, 


= 


A 


Cas in the margin) and they give 39: So is the 19 

work plainly reduced to the Rule of fellowſhip; 13 

and therefore to find every mans diſtin& por- 7 
tion, we need only to multiply the Baſe by his FP 
- | de 


3 
N 
oY 
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R. 85 3 number, and divide that produe by 
39, theſumof all their nungen as here is plain: f 


A | Þ i Fe 

39-17-27 : =: 39 17.271 13 12 
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by || _ From the'e Operations it is plain, that if ve py, 20. 


in: ſet off from rhe Angular point where the Baſe 
begins, 8 Chains 41 Links, and a little above 
the third part of a Link upon the Bate for A, 
and where that ends, 5 Chains and 75 Links and 

of a Link for B, and conſequently leave be- 

{| tween this ſecond diviſion and the other end af 
the Baſe 3 Chains and almoſt 10 Links for C; 
Lines drawn from thoſt pcints of diviſton to the 
oppoſite Angle, will give each man his due. 


What I have ſaid touching the divifion of 4 | 


Trangles upon their Baſes, will with a little 
variation ſetve for the dividing of all forts of 
Parallellograms, whether Squares, Long-{quares, | 
Rhombus s, or Rhomboidss's : all the difference 
is, that inſtead of drawing Lines from Points 
in the Baſe to the oppoſite Angle, you muſt draw 
parallel Lines from Points in one oppoſite fide _ 
to another, as will be ſufficiently plain by this 

KF one Inſtance. LIES FL 


— 


Suppoſe the ſquare Fig'ie in the 8h. Prop. Ig _ 


of the ſecond Chapter ro repreſent a Cloſe of fix 
cres,and I ara to cur off aa Acre at the ſide 
AC, having {&c off the 6th part of the Linz CD, 
from C towards D,and aifo fr im A towards N, 
a Parallel drawn between thoſe Points, takes 
off exalitly a 6rhiparc ofiars Are... IE ESE 3s 
If it be not thought convenient (as in fome 
N eaſes it is not) to cut off a piece fo long and 
Inirrow, you may by the Rule of Three find 
what other length of aay gceater breadch will 
limit an equal quantity to it. Or you may mul- 
tiply the breadth by 2, 3, or any other, and di- 
vide te length by the ſame number that you 


1 ' 3 multi- 


= 
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Fiz. 7. multiplied the breadth by. Or laftly, if you 
ſet out a double proportion that is 2 or 3, from 


CC towards D, and from the Point where it 
falleth, draw a Line to the Angle A, you will 


. * 
rr "0 : 
© - 
_— 
\ x 


= ACDN. 
1 and primitive of all Re&tlinears, and therefore 


giving Laws often to the reſt :) Ir may fall out 
- that-a Triangle muſt be divided (convenience 
ſo requiring) by a Line from ſome Point in a 
fide, foas that Line may either be parallel to 
ſome Other ſide, or not parallel to any. For the 


Mr Wing. Lib. 5, Prob.5. 


. Fs. I Let AB C bea Triangle 


' required to cut off 3 by a Line parallel ro A B. 


-- equal parts according to the greater term, and 
upon three of thoſe parts (the leſſer tem) e- 
rect the Perpendicular D E, which cutteth the 
arch Line in E; then ſet the Line CE from 

C to F, and from tucace draw the Line E G 
parallel to AB; fo will the Triangle C GF 


4 2 
„ 5 8 


— 
* 0. 


_ quired. wh 545 

Big. 22. Now for the latter cafe, when the line of par- 
tition goes not parallel with any ſide, take this 

Example: i „ine l 


ad 


vided into tio parts which ſhall bear propor- 


* ” 


- = have, a Triangle equal tog of the Square 
But to return to Triangles, (The moſt fimple 


the moſt conſidetable in this caſe of partition, as 


former caſe take this Example following out of 
given, and it is 


HNiꝛſt, on the Line AC, deſcribe the Semi- circle, 
EC, whoſe Diameter C A divide into ſive 


contain of the Triangle ABC, as was re- 


Let A B Cbe 2 Triangle given to be di- 


tion 


* 


8 


1 a r 
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1 . from the roint D in the Baſe, or Line 
From the limited point D, draw a Line to 
e che Angle B; then divide the Baſe A C into 
five equal parts, and from the third point of 
Dieiſion draw the Line to E, parallel to BD. 
© © Laſtly, from Edtaw the Eine E D. So ſhall 
the Trapezium APED be is content, as 3 to 2, 


5 
n tion to one another, 28 3 and 2, by 14155 Big. 30 
c 


5 to the new Triangle DEC. 

'T have now done with the Diviſion of Tri- 
# angles, when I have added these © 82 Adv ste 
O Fiiſements., 
© 1. You muſt be ſure to take very ex»Qly tas | 
t diſtance of every point, where a dividing a 

N cutteth any fide, to one of the ends of the ſame 


fide, as in this 14. Figure, the diſtances BE and 
- [A, which diſtances being applied to A 
5 Scale by which the T ciangle was protracted 
e will ſhew at how many Chains and Liked. 
d you are to make ; dividing Line on the Field © 
2» Wit ſelf. 2 _ 
e 2 The proportions by which you are to dis, | ©. 
n vide, ate no: always ſo formally given as in the 
former exam ges, but are ſometimes to be found 
F out by Arithmetical working, as in this ene, | * 
„ uppoſe a Tliangular Field of 6 Ace, 2 — 
| Roods, and 31 Perches, muſt be divided ſo iT 
» the one of the rwo parts ſhall: be 4 Acres, 
s |; Roods, and 5 Perches, and th: other (con- 
Lawentiy; 1 Acre; 3 Wods, and 25 Perches, 
„ ieduce both meaſbres into Perches,and the one 
if be 7c5,2nd the other 306, Their Sum is 
m 1991 v hich! of their common. mes ſure ing 
| * | red cd 
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5: 76 
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Fig. 2 2. 


reduced into their loweſt terms of proportion 
in whole Numbers, will be 5, 2, and 7, which 
ſhews that the Triangle being divided into 7 e- 
qual parts, the one muſt have s of thoſe.7 parts 
and the other 2. And obſerve, that it will be ſuf- 
ficient to find the common meaſure between the 
Sum of the tet ms and either of the terms; the 
method whereof is ſhewed in every Arithmetick 
Book for reducing Fraftions in to their loweſt 


terms. 5 | 

But if my unleatned Reader cannot skill of 
that work, he may multiply either ofthe parts; 
(as a ;pote 765 } by the length of the Baſe, 
which we will ſuppoſe to be 8 Chains and 75 
Links, or $55 Links: and that product divi- 
ded by 1071, (the Content of the whole Cloſe 


in Perches) gives by the Rule of Three direct, 


625 Lirks, or 6 Chains and 1 Pole, the true 
diſtance ftom either end of the Baſe, that his 
mind or occaſions may direct him to begin with, 
to the point of Diviſion ; for the Diviſion muſt 
be not only for proportion or quantity, but al- 
fo as to potion or ſituation of parts upon the 
Paper, as it is required to be on the Ground. 
3. In theſe and all other diviſions of Land, 


where a fri& proportion in quantity is to be 


obſ:rved, vou muſt have reſpect to the Rules 


' hereafter follou ing, concerning meaſuring of 


uneven Ground, Chapter 15 eggecially if one 
Fart prove muchmore uneven than another: 


ani if there be any uſeſul Pond, or Well to draw 
your Line of Dwiſion through it; but if it be 
an unuſeſu! Pond, Lake orPudddle;or if there be 


any boggy or barten ground, that muſt be caſt 


dut 
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out in the diviiions ; meaſute that firſt, and fab- 
ſtrack it from the Content of the Whole Cloſe, | 
and then lay the juſt prop ion of the remain- . 
der on that ſide that is free from it, that the o- 
ther may have its juſt part alſo, beſides that 
which is uſeleſs. RD 5 8 

What hath been ſaid, with an ordinary mea 
ſure of diſcretion, may ſufficiently inſttuct a 
young -Arriſt ro divid? Triangles, Parallello- 
grams, and regular Poly gonials, in an artifi- 
cial way: but becauſe many Cloſes and open. 
Grounds are Trapezia'e, and many irregular 
Polygons, and even thoſe that are regular e- 
nough, may fall under an Irregular diviſion, in- 
regard of the quality of the Land, Woods upon 
it, or Quarries in it: Or the conveniences ot 
ways, Currents of Water, ſituation in reſpe{t. 
of adjacent Lands, &c. I ſhall propoſe a Me- 
thod, which though it hach ſomewhat of the 
RS in it, will be ſingularly uſeful in ſuch- 
cates. | „ 1 | 

Let AB CD be a Trapezium to be divided : 
berwixt a young Heir and his Mother, fo as his 
part may be double ro hers» Having by the Di- 
agonat BC divided it into two Triangles, 14 
find the Content of the Triangle ABC to be 
138550 ſquare Links, and the Triangle BOD? 
to contain 103468, in all 242018 ſquare Links. 
which if reduced, as hath been formerly taught, 
would amount to-2 Acres, 1 Rood, and 27- 
Perches, (for which lee Chap. 5. 

But as to my preſent work, they are in a+ 
better Order already. Div id ing then 242018 
into three. parts, each of th ein is 80696:and g, 
5 . two 


* 


ans 
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Fig. 23 two therefore of thoſe third parts muſt con tain 
| . . 0 ps 
161353 and 3, which; being inconſiderable, 1 


9 


— 


* 
* 


legatd nor. 
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Then reſolving to lay out the double part to- 
wards the Line BD, I ſtrike at adventures the 
Line E F, and meaſuring the Trapezium boun- 
„deck by chat Line, and tha oppoſi'e ſide B D, to- 
gether with the Taterjacenc parts of the Lines 
"AB and CD, I find it to contain 119140 
- Jquare Links, but becauſe it ſhould have been 
" 1361353, I ſubſtca&t 119140, out of 161353, 


and their difference is 42213, and perceiving 
that the Lines AB and CD are very near pa- 
rallel, and finding their diſtance where they 
are cur by th: Line E F, to be 326 Links, or 
3 Chains and 26 Links, I divide 42213 by 326, 
and the qumient is 129 Links and almoſt half, 
at which diſtance I draw the Line GH parallel 


"DEF ; fo ſhall the Trapezium GBDH te 


the Heirs part. 


Another way whereby this may be preformed, | 
is thus: Finding the Triangle AB 2 


to con- 
rain 138650 ſquare Links, ſubſtract it out of the 
Hcirs part, viz. 161353, the difference 22803, 
thews how many ſquare Links muſt be taken 
out of the Triangle BCD, and added to the 
Triangle ABC; Which to perform with all 
neceſſary exactneſs ; ſuppoſe the ſide or line 


B D to be the Baſe, which by meaſure proves 
to be 344 Links, or 3 Chains, and 44 Links. 


Say by the Rule of Three dizgct, If the whole 
Content pf the leſſer Triangle, viz. 103468, 
give 3% what ſhall. 22803 give ? ſo wòWill tho 


eee, 
35 * — 1 3 | — . 5 


e . __ a Liak; 
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a Link, for 22803 multiplied by 344; gives Fig. 23. 


7844232, which being divided by 103468, the 
Quotient is 75 435; or (according to 
decimal Diviſion) 75-8131, which is (as 1 
ſaid before) ſomewhat more than 75 Links and 
F. wherefore extending your Compaſſes upon 
the Scale to almoſt 76 Links, ſer that diſtance 
upon the Line BD, from B to I, and draw the 
Line CI: ſo thall the Trapezium, ABIC be 
double- to the Triangle- Ich. within fo ſmall 
2 matter as is not worth regarding, though the 
Land were a rich Meadow, © © . 
I hope I need not ſtand to tell any man of 


| ſenſe, that if he pleaſe he may begin with the 
leſs part, and take out that: or if there be ma- 


ny Partners, he may divide betwixt any one 
and all the reſt, (putting their parts together) 
and then by the ſame method ſubdivide amongſt 
them till each hath his due ſhare 3 nor to ſpend 
many words in telling him he muſt ſubſtra& 

where he liath by a ſeparating Line at adven- 


tures, or by chooſing out a Triangle, taken too 
much; as I added, when I took too little. Nor 
laſtly, that theſe methods are not only 1 * 


ble to Trapezia's, but to any triangular igure | 
whatſoever, whether regular or irregular. 
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CET E AMT, 


2 tobe meaſured muſt begin and 
end. i 4 


ties concerned, (for if there be, that muſt 
be obſerved) Reaſon and Cuſtom ate the Sur · 
veyors Guide. | 


of Arable or Meadow-land is let for a year to 


Letter or Workmen, than the Plow or Sythe 

can go over. So alſo when 2 parcel of Land 

is let for Faſture by meaſure to a Farmer, it 

ſeems very reaſonable, that all and only ſo 

much ſhould be meaſured as is uſeful to that 
e 


ſuxed {except it be other wiſe agreed): to the 


nother, and the rate paid to t he Lord is uſually. 
very little, ſometimes nothing. 7 
_ _ Er per very uſual in meaſuring betwixc 
Lord and Tenant, in caſe of Leaſes fo 


= k . - 


Concerning the Boundaries of Land where 


E there be no a gteement between the Par- 


The Farmer ſpeaks loudly, that when 2 piece 


be fown or mown, no more ſhould be mea- 
ſured nor expected to be paid for, either to the 


But Commons co be.incloſedare uſually mea- 


uttermoſt bounds of every man particular pro- 
portion, without any allowance for Dirch or 
Fence ; every man being to make ther upon. 
his own of what breadth he pleaſes : Nor is 
this unreaſonable, for tis as good for one as a- 


r Lives, 
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end long terms of years, to extend the Lines to 


the utmoſt bounds of the Tenants claim,taking 


inthe very Walls, Hedges, and Ditches : but 


this is accounted very hard, and oft proves ve- 
ry unequal among the Tenants of a Lordſhip; 
ſome being forced to make much more waſte of 


their Ground this way, than others that hold as 


much or more. But where the Cuſtom obtains 
the Surveyor muſt obſerve it: For it is others 


work to appoint what muſt be meaſured, and 
his only to meaſure truly what is ſo appointed. 
A good Landlord may (and will be apt) to 
conſider it in his Rates, anda bad one tis like 
will be tenacious of a Cuſtom to his own ad- 


Laſtly, In caſe of Sale by meaſure at a rate 


agreed upon per Acre (no Boundaries being 
ſpecified in the Bargain) the Rule (as I had it 


from an old famous Survey or many yes ago) 


is to extend the Lines to the quick Wo J. row, | 
that is, as Reaſon prompts me to underſtand - 


him, to the place where the quick-wood actually 
groweth or where according to cuſtom it ought 
to be ſet. un ot 5 eb £220 


I confeſs theſe thinks are trivial, but yet more 


neceſſary to be known, than many artificial 


things much ſtood upon, for a young Artiſt, 


D 


conſiderable miſtakes in pradice. bf 


CHAP. 


whom ignorance of theſe things may ewpole to 
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CHAP XIII. 


Comaining a deſcription of the. Plain. 
Table, the Protrattor,anl Lines of Chords. 


Hough what hath been already ſaid, may 


92 — ſuffice to inſtruct my voung 


Aitiſt in meaſuring a Ciofe of Land, yet to ad- 


vance him a degree higher in uſeful knowledge, 


Iſhall take occaſion to deſcribe unto him the 
Plain-Table, which with Mr Ving I account 


the beſt of all fixed Inſtruments : This Inſtru- | 


ment conſiſts of ſeveral parts. 


1. TheTable it ſelf, which is a Parillellogtam 


of Wood fourteen Inches and a half long, and 


eleven Inches broad, or there abouts, and for 
neceſſity may be made by an ordinary Cbuntry- 


workman of one Board: but for neatnets, con- 


venience of carriage, and freedom from warp- 


ing, it is uſually made of three little Boadsjoyn- 
ed together fide ways, with a ledge at each 
end to hold them faſt _— and upon the 


middle Board a Socket of Brafs fixed with hege 


Screws, and with a fourth to be faſtened on the 
head of a three legged Staff; of which anon. 
2. A «Frame of Wood fixed ro it, fo as a 


ſheet of Paper being laid on the Table, the 
Frame being forced down upon tt, ſqueezeth 


in all the edges, and makes it lie firm and even 


fo as a Plot may be very conveniently drawn I 


uport it : this is uſually made with Joynts for 
more eaſie carriage, but a plain one may-uffice. 


* Ppoa 
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Upon one ſide ofthis Frame ſhould be e qual 12 


Juiſions, for drawing parallel Lines both long- 
wiſe and croſs-wiſe (as occaſion may require) 


over your Paper, and on the other fide the 360 
degrees of a Circle projected from a Center of 


| Braſs convenieatly placed in the Table. 


3. A Box with a Needle and Card, to be fixed 
with twq Screws to the Table, very uſeful for 
placing the Inſtrument in the ſame Poſition 
upon every remove. | 5 

4. A three-legged Staff to ſupport it, the 
Head being made fo as to fill the Socket of the 
Table, yet fo as the Table may be eaſily turn 
ed round upon it, when tis not fixed by the 
Screw. - . X FF 

5. An Index, which is a large Ruler of wood 


(or rather braſs ) at the leaſt ſixteen Inches 


long, and two Inches broad, and ſo thick as to 
make it ſtrong and firm, having a ſloped edge, 
(by which we draw the Lines) called uſually, 
the fiducial edge, and two fights of one height 
( whereof the one hath a ſlit above,and a thread 


below, and the other a thread above and a flit 
below) ſo ſer in the Ruler, as to be perfectly 
Jof the ſame diſtance from the fiducial edge. 


Upon this Index *cis uſual to have many Scales 
of equal parts, aad there might be a- Diagonal 
Scale if the Inſtrament-maker pleaſe, and Lines 


of Chords of ſundry lengths: but if you have 


ſuch a Scale as I before deſei ibed, you need not 
to have them here. * Fe poke 


The Prorractor is an Inſtrument ſo well | 
Irnown, and ſo eaſie to be made and procured, | 
chat Liſhall be very brief in the deſcription of 5 b 


* 
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As it is uſually made, it conſiſts of two parts, a 
Scale and a Semicircle, but the Scale is no ne- 


ceſſaty part of ir, but ſerving (if you be not o- 


thetwile provided) for other uſes before men - 


- tioned in the caſe of Plain Scales. 


But the Semicircle is more eſſential, and it 


may be made of Braſs or other Metal of any 
convenient ſize, as four Inches (more or leſs) 


for the ſtraight ſide, this Semicircle being boun- 


ded as all others are by two lines, the one right 


or ſtraight, the other circular. - 


The right Line is divided in the preciſe middle 


by a Point which is in the Center, upon which 
the Circular boundary is drawn, and two other 
Arches concentrial with it. 

The Center, when the Semicircle goes alone 
without the Scale ſhould be guarded with two 
little lips, on cach fide one, or a little loop, for 


more convenient turning of the Inſtrument a- 
bout upon a Pin fixed in a Paper. 


The arched or circular edge is divided into 


180 Degrees or equal parts numbred by Tens, 


upon the upper. Concentrick Arch from o to 
180, and in the lower from 180 to 360. So that 


dy applying the ſtraight edge of the Protractor 


twice to any Line, (keeping the Center right 


upon a Pin fixed in the Line) that is with the 
Semicircle firſt above it, aud then below i-, 
or contrarily, you may draw a whole Circle 


by the guidance of the Arch, or ſet out any 


number of degrees, as willappear more plain'y 


Aalen 


* 


hereafcer. 


A Line ef Ch 


unequal parts, whereof: Go, and the Radius upon 
Ro ; 5 Which 


2. 


EY 
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which the Cira le was drawn, are equal, and the 
Diviſions upon that Line are equal, to the next 
Ex tent in a right line, of ſo many Degrees from 
the beginning of the Quadrant as anſwer there- 


uns. 1 i 5 | 
When lines of Chords are cut upon wood, 
J tis both uſual and neceſſary that there be two - 


Studs of Brafs, the one at the beginning, and 
the other at 60 Deg. with little holes for the 
feet of the Compaſſes, when you take the ex- 
tent of the Radius, to preſerve the line from 
being wounded by the Compaſſes ; and being 
thus fenced, it will for need do rhe work of a 
e but not altogether ſo commodi- 
ouſly. e | Sao 


— 
i. £ {= * * 


Howto take the true Plot of a Field by 
the Plain. Table, upon the Paper that 
covers it, at one Or more Sdatiaus. 


6—— —„V 


ere are three ways or methods for doing 

1 chis work, two more uſual and ordinary, 
the third more unuſual andextraoidinery, though 
now pretty well known to moſt Survcyors, and 
in late Books publiſhed. The firit per forms 
the work by Meaſuring every line from the In- 


ſtrument to every Angle, and is a very fure ſub- 
Iſtantial way where it can be done,as it ordina- 


rily may in moſt — 


The 


r 3 — 


- 
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The ſecond dotł it by meaſuring only he 
Station or the Diſtances, and is very quick, but 
not ſo ſure and exact as the other; yet if ma- 
naged by a skilful Artiſt, that knows how ro 
plant his Inftrument,fo as to avoid making acute 
Angles unneceſſorily, it will come near enough 
the mattet in many cafes ; as in meiiuring for 
Workmen, that take the Mowing or Reaping of 
Fields Ly the Acre, or when: TI 'ythes ate let at 
a ſmall value per Acre,as in poor barren Pariſhes 
they uſuzliy are. 

| The third is che way of Circulation 8 

bulation, tlie Inftrumeur being olt to be plant- 

- ed, and the Plot to be meaſured about, by 

which nor only difficult Cloſes, but even the 

thickeſt Woods, yea, Bogs, Meres, and Pools 

of Water, may be plotted, which by neither of 
the other methods can be performed. 

In all theſe Methods, tw o things are to be 
performed: 

i. At every Angle where there is no perſpi TY 


cuous Mark already, as a Tree, Buſh, Stile, 


Cc. one muſt be placed; as 4 White Paper, or 
| ſuch like; or elſe ſome one muſt go from Angle 


look at, till you bid him remove to another: 
_ only when Angles are near you, ar la- 
bour may be ſpared. 


your Inſtrument more than once, (as it will of- 
ten fall out in the firſt Method, and ever in 
the two latter y oi muſt be ſure it ſtand juſt 
as it did the firſt time for ſituation, for which 
Your Needle if Well touched and hung will 5 
s goo 


to Angle, and remain there as your Mark to 


2. When ever you have occaſion: to «plane 


. E take Ihe true Plot of a Feld. 
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good direction, but is not thought ſufficient 
witzout back ſight and fore fight, (by ſome 
practical Sarveyors: ) I ſhall therefore in due 


of 


n 


ſeaſon ſhew you that knack. Now for the fiiſt 


Method, E 23% 1209" 8 

I. When you go about to plot your parcel. 
of Land, find ſuch a place in it if poſſible, from 
whence you can fee all the Angles, and in that 


place plant your Inſtrument covered with a 


beet of paper, and turning it about till the | 
Needle playing at liberty, hjang over the Flower- 


de- luce, (or any other notable place that you 7 : 
make choice of ( ſcrew. ic faſt. Then choofing 
any, convenient place in your Paper for a Center, 


and to reprefent your ſtation (or place where 


you fix your Inſtrument) make a prick with the 


ſmall point of your Compaſſes, to which prick 


applying the fiducial edge of the Index, (which 
is eaſily done if you keep the point of the Con. 
paſſes reſting in it) dire the Index, by the 


ſight to all the Angles, and when through the 


I ſlit or long fight, you ſee the oppoſite Thread 
cut the Mark in the Angle, draw a neat dry 


line along the fiducial edge to or from the Cen- 


ter: then meaſuring from the Iaſtrument to 
every Angle, ſet the meaſure by a Scale and 


US 


Compaſſes from the Center towards the Angle, 


upon the line that points at it, meking a prick 


in the line where the Chains and Links teck- 
Joned from the Center)do truly end: then ſhall 
Lines drawn by a ſtraight Rule from prick to 


prick, give you the perfect plot upon your pa-! 


per, which you may divide (as hath been be-“ 
fore ſhewed) into Trapezia's and Triangles,and} 
i 


— 
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ſofind the true Content. To make which plain, C 
3 maik this Example. 8 5 0 
| pig. 24, Suppoſe ABCDE FGH to be a Field; Ar 
| having planted my Plain-Table as before di- 
- rected at à convenient advantage, ſo as to ſee 
all the Anzies; (as at I) I made a prick to re- 
preſent my ſtation in the little Circle O marked 
with I, upon which lay ing the fiducial edge of my 
Index, and direQting the Sights to all the An- 
gles, I draw dry lines toward A, and all the 
reſt of the Angles in order from the Center; 
and then meaſuring upon the ground from the f 
Inſtrument to the Angle A, I ſind it to be 3.45, || © 
which Ifer (by help of my Scale ) from the Ne 
Center to the Point A, and ſo upon all the reſt 
according to their due meaſures,and then black 8 
lines drawn from Point to Point, as from A to N | 
B. from B to C, &c. limit the true Figure of the bl 
Field according to the Scale I uſed, wiz. of 400 * # 
"man Sack; eine A 
And now before J paſs to further varieties, 
5 my Reader take notice of theſe following ma 
thingszss me Man © 312. Ri e ' £1 75 i 
1. Prom henceforth I ſhall forbear (for bre - ., 
vities ſake) to take any notice of the meaſures I gn 
of lines meaſured from the Inſtrument to the Fa 
ſzveral-Angles, having ſo often ſhewed how to || cx 
mezxſure- by a Scale. n 
2. When 1 ſpake of meaſuring from or to Þ| 1- 
the Inſtrument, I always mean from or to that 
part of ground that is perpendicularly under || ,.; 
the head of the Inſtrument, where you are to 
draw your Plot, which will ever be encloſed 
with the three Legs of your Staff. * 
i 5 3. That 


3. That it's uſually the quickeſt way to mea- 
ſure firſt from the Inſtrument to the firſt Angle, 
and then back from the ſecond Ang le to the In- 
ſtrument, and fo the reſt in order, fill one from 
the inſtrument, and the other to it. 


> 3 
* 


4. It is no matter at all whether your Plains: 
Table bg placed towards the middle of a Field, 


— 


Fig 24. 


* 


as was repreſented in this Figure, or at an An- 


gle, as will appear anon. | 


5. In all workings by this Inſtramer t, you 


muſt have a care that the Inſtrument be not mo- 


ved out of its due place, till you have finiſhed 
the work of the preſent Station, for which pur- 


poſe, caſt your eye now and then. upon your 


Needle, cbſcrving whether it continue to hang 
directly over the ſame point you ſer it at when 


you began your work, and to rectifie your In- 


ſtcument if you ſee cauſe. But becauſe all Ta- 


bles have not Needles, and where Needles are, 
they are not accounted over-truſty, make uſe of 


When you have planted your Inſtrument, and 


Bade a point or prick in your paper, repre- 
en 


the following help. 


— x, * g 


ting your ſtarion, ſet the fiducial edge of youỹj 


Index to it, and turning it ſoftly about till you 
find one rematkable thing or other upon one 
ſide of the Cloſe, and anothet on the oppoſite 
fide as you look through the ſights of yorr Ins 
dex (which we call fore-ſight and back-ſight) 
draw a remarkable. Line with Ink, or father 
with a B:ack-lead Pen quite over your Paper, 


which in chis Figure, is,.. repreſented. by the | 


black line K L: and then if you ſuſpeR that by 
any accidental jog, ot other caſualty, the Inſtrus 


% |. 2 j 
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and rectiſie it, by applying the fiducial edge to 


the ſame Line, and making uſe of fore· ſights 


and back-ſights again, upon the ſame Marks 
which you before obſerved upon the oppoſite 
ſides of e OM ſ e 
But if there be no convenient place for the 
plaeing of your Inſtrument, whence you may 
ſce all the Angles of the Field, more ſtations 
muſt be made uſe of thus: ; 
Let 
Field whoſe Angles cannot be all ſeen from any 
one Angle, ot other place in it: I plant my In- 
ſtrument at the Angle A, and if it have a Needle 
I mark what Degree of the Chord it cuts, or 
turn about the Table on the head of the Staff, 
till the Needle hang. over ſole remarkable 


place; ( as ſuppoſe the Flower-de-luze ) and 


ſcrew it fait; then ſetting up a Stick with a 
white paper or cloath on the head of it, where 


Iintend my ſecond Station (as here at Q.) 1 


made à prick or point in my paper, to ſignifie 


the point A upon the paper on the Table: to 


Which point I apply the fiducial edge of the In- 
dex, and when fee the white at Q, ſo as look- 
ing through the flit, I fee the thread cut it, I 
draw the Line OP quite through my Paper 


with a Black Lead Pen, and then keeping the 


fducial edge ſtill upon the ſame point, and 
tux ning it round by degrees, I look at the An- 
gles BCDEFL MN, ſtill drawing dry Lines 
with the points of my Cothpaſles, and ſetting 
on the Meaſures from the ſtation A to every 
Angle meaſured to or from, as I did in the laſt 
Example. . Then 


ment is any thing removed, you may eaſily try 


ABCDEFGHIKLMN ben 


e 


de. n — ˙ —˙·•—— i gt 


Jo tate the true Plot of a 


Then I remove the Inſtrument to the pla 


Staff, till through the flit 
the thread cutting the mark at A, and- then 


Feld. 


- - * 


of my ſecond ſtation, having ſet up a mark at 

A, and laying the fiducial edge to the Line OP, 

Iturn about the Table __ the head of the 
t 


ſcrew it faſt, ſo will my Needle, if a good one, 


hang directly over the fame point that it did 
at the firſt ſtation ; but however that be, fore- 


ſight and back+ſight will do the buſineſs; for 


'which purpoſe it is good to take back-marks 


as well as fore-marks at every ſtation,” as was 
taught in the Example of a ſingle ſtation, only 
taking notice that the back-mark when the In- 


ſtrument is planted in an Angle, muſt needs be 
out of the Field; as ſuppoſe here at O. But to 


proceed 


. Having meaſured the diſtance between the 
fiſt and ſecond ſtation, and finding it to be 


7. 10, I fet it upon the Line OP, from A to Q, 


| where I make another point to repreſent the 
| ſecond ſtation, and turning about my Index with 


the fiducial edge upon that point, and fo look- 
ing through the ſights at the Angles GH IK; 


I draw Lines towards them on my Paper, and 
having meaſared between every one of thoſe 


four Angles, and the Inſtrument, I fer thoſe: 
Meaſures as I did the other, with my Scale and 


Compaſſes, from Q' towards every Angle upon 


his proper Line: and then having drawn the 
black bounding-lines from A to B, from B̃ to C 
and ſo round about the Cloſe, the Protraction 
is finiſhed. 8 rem YER CER 


 Burhere to make this Figure vet more ud. 


vatageous 
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method) add ſome Advertiſementg. 41 50 
1. Sometimes a Station is ſo taken, that you 


may meaſure towards two Angles at once, (as 
| herefromQ to G and H) in which caſe you 
are to ſet down the Chains and. Links where che 


fiſt Angle fallech, bur ftill be proceeding to 


the further Angle, cauſing theremainder of the 
Chains at the fore-end to advance beyond the 


former Angle, ſo going on with whole Chains 
ſo far as you can, to which the odd Links at 


the end are to be added. 


| 2. If at any of your Stations ( 15 {uppoſe A) . 
Fon can ſee an Angle (for example E) co which 
you cannot meaſure in a direct Line without 


paſſing the boundaries of your parce] of Land 
given to be meaſured; you may not ithſtand- 
ing take in that Angle by a ſtrait meaſuted 
Line, as 1 have done, provided it may b: law- 
fully done without treſpaſs, and convenient! 

without troubleſom paſſing of Fences — 
it muſt ve taken from another ſtation. | 

3. I hers took one of my Stations at an An- 
gle, and the other within the body of the Field 


to ſhew the variety of working taught by other 


Authors, and that *cis no great mitter where 
you make your Stations, ſo ou can ſee the An- 
gles: elſe it had been full as convenient to have 


taken my firſt Station alſo within the body of 
the Field, as ſuppoſe at K. | 


4. Though this Figure repreſenteth to 


your eye only two Stations, A and Q. your 
fancy may multiply them at pleaſure, for ſup- 
paſe the Angle Hcould net have been ſeen from 


A or 


* by — 1 — ; : : n ; „ 
vantageous, let me ( according to my uſual 
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marked Alphebatically, AB C D E FE, Cc. and 
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Mark at S, and then to have removed the In- 


ſtrument thither, obſerving the ſame directions 


A or Q, how eaſie had it been to have ſet upa _ 


that were given at the removal from A to Q. 


II. In the ſecond Method the Inſtrument is to 
be planred twice, or cftner as occaſtsn is, the 
Rules for removal of the Inſtrumentfore-ſighr 
and back-ſighit, and meaſuring the diſtance of 
Stations, being the ſame as formerly was 
taught : but inſtead of meaſuring to and from 
every Angle,weonly view each Angle through 
the Sights from two Stations, having applied 
the fiducial edge to the Points repreſenting 
thoſe Stations, and having drawn Lines with 
the point of the Compaſſes, or a protracting 


Needle, the InterſeQtions repreſent the Angles, 


from which the boundary-lines may be drawn, 
ſo is the Field protrafted; Which that my Rea- 


der may underſtand, let him note theſe three | 


RS 1 RY, 
Here in theſe three Figures the Angles are Fig 


the Stations by a ſmall poi nt in a F mall Circle 
numbred, I, 2, Or T, 2, 1. according to their 
number and order. 8 LE . 5 


The firſt of theſe Figures repreſents the Plot- Rg. 2 6. I 


ting of a Field at two Stations within it, from 
both which all the Angles may be ſeen. _ 

The fecond,performs the fame work by two, 
Stations taken ' without the Field, by which 
Art a Cloſe may be meaſured, though the pre- 
ſent Poſſeſſor will not give us leave to come 


CC 555 | 
The third, ſhews how the Work may be yo Eg. 2% 


* „ 


* 
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* Fg. 


27, 


26. 


| 94 | To take the true Plot of liel a. 


* 


Hg. 28. formed at three Stations or more, when two (at 
ſuch places cannot be found whence to, view all I 0+ 
the Angles ; which Jaſt having more of diffi- Jſta 
culty than the two former, (though indeed not || pi 
very much) and the Explanation of that will by 
ſufficiently help to the underſtanding of them, up 
I ſhall a little explicate the meaning of it in I aj 
thee paroles: ito rr 5 ot 5 
1. From the firſt Stat ion taken according to 
former directions, I ſee the Angles ABCD I zn 
FG K, and accordingly draw Lines upon my thi 

paper towards them from the point repreſenting 
that Station, by the fiducial edge of my Index ( 
with the point of my Compaſſes.. 
2. Having removed my Inſtrument to the ſe- 
cond Station, (and-in fo doing, oblerved the ff tix 
uch removals) pe 


* 


3. Removing the Inſtrumen: regularly as be- A. 
fore, to a third Station, I thence fee thoſe four zn 
« Angles C E II I. and drawing, Lines towards | fo 
them have interſections for them alfo ; ſo that. th 
baving drawn the Lines A B, B C, & ffn. ti. 
1+ one Iaterſection to another, I have the, Fiel! th. 
perfectly protracted. For theſe bounding- lines an 
from Angle to Angle, do not only ſigniſie- the 
Boundaries of a peice of Land given to be mea- tc. 
_ ſured, limiting the Figure or ſhape thereof A, 
£442 LS i ©  ( and 


Fug 
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O (end are to that pere given in chis and all Fig. 28. 
other Survey-books ) but alfo are the true di- 

I-= | ftance by a Scale from Anglesro Angle for the 

t Plot upon the Paper * I mean by the lame Scale 
by whichthe ftxcionaty diſtances werelaid down 1 
D, upon their own tines. And this holds true in | 
n all kind of rrum porting, wherher 1 in this Me- — 
5 thod Or an 0 bes! | 55 
0 III. Teithitd Method ! is that of Circuirion, 
Wh. and this hath (teveral varieties, Secure to 

* 715 threes following Caſes. 

g "When the diſtance from Angle to ide 

; ow! thour any exception] is meaſiited- quite 
— the Plot, either wichin or without. 
T When the "diſtance is taken only be- 
1e pris ſome more-nocable Angles, and the Per- 
) | pendiculars of the reſt meaſured 35 you paſs a- 
„ long their Baſes, within the Plot, proper for 
n plain ſolid ground. 
n. 3. When rhe like is gone without the plot, 
Y as in caſe of Plotting thick Woods, Meres, 8 
F Pools, Bogs. &. 6 

3 The firſt of theſe are very eaſie, confiſting i in 
I nothing bur plantinguhe Inſtrument at every 
Angle (either within or withour, 2s neceſſity 
F and convenience determine it) obſerving the 
Js former directions for planting and removing 
r. tte inſtrument and alſo for meaſuring the ſta- 
ti onary-lines on the ground, and protracting 
chem on the paper, as is manifeſt in this Ex. 
wi ample. 

de Let AB CDE F be a Park-pond: or Cloſe | | 
a” | to bepromited, T-firft plant my Iaſttument at xg. 29. 
of As and an ſights: to a Mn in the Angle 3 
id 2 B, draw- 


* 
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Fig. 29. B,drawing 2 dry Line from a convenient Point 


22 
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on my paper towards B on the ground, and ha- 
ving meaſured hy my Chain the diſtance A B, 


I ſet it by a Scale upon the Correſpondeat Line 
from A to B, drawing a black- line between 


them with Ink ora Lead-pen, the Extremities 


 Whereof are the Points A and B on my Paper, 


and the little pricked Line that goes beyond B, 


repreſents the remainder of the dry Line drawn 


at random ( as to length) with the point of the 
Compaſſes. "is fete 2 771 

Thea ſetting up a Mark at A (if there was 
none before} I remove the Inſtrument to B,and 
laying the fiducial edge to the Line A B, I turn 
about the Iaſttument upon the Staff, till through 


the ſight I perceive theſthread cutting the Mark 


at A and my Needle (if I have one) directly 
over the ſame point, that it was when it was 


| planted at A, and fo ſcrew it faſt. - 


My next work is to lay the fiducial edge to 


5 the point B, and direct the ſights to C drawing 


a dry Line towards it, and ſetting the diſtance 
B C meaſured by the Chain from B to C. . 


Ingn this manner I proceed, ſurrounding the 


_ Cloſe till I come at laſt to A, where I began, hy 


planting the Inſtrumeat at every Angle, uſing 
the help of Back ſight and my Needle, as I did 
at B, and then from the point repreſenting my 


preſent ſtation, directing the ſight to the next 


Angle, as I did from B to C. | 
In the ſecond Caſe, we do not plant the In- 

ſtt unient ateyery Angle, but at the more con- 
_ :fiderable, taking in the ſmaller by their Perpen - 
diculars from the Baſe as we paſs eee 
l : | „ : - 


. 


How to ta be the true. Plot of a Field. 


which this following Figure may be an In- 


ſtance. 7 95 


Let ABCDEFGHIKL be a Cioſe Rg. % | 


to be meaſured; by planting the Inſtrument on- 
ly at AC Fand K, I have the main ſubſtance 
of the Cloſe in the Trapezium ACF K, and 


for the ſive ſmall Triangles which muſt be ad- 


ded to the Trapezium, they may be eaſily pro- 


tracted by the help of ſuch a little Square as 


was mentioned towards the latter end of the 
Tenth Chapter; for thereby finding at how ma- 


& s = 


8 
. 


ny Chains and Links diſtance from A upon the 


ground, the Perpendicu;ar B b falleth upon the 
Line AC; and having meaſured the length of 


that Perpendicular, and taken in between my 
Compaſs- points of my Scale, I erett a Perpen- 


dicular of that length at b, which is the point. 


upon the Paper, where ſo many Chains and 


Links determine, as were meaſured upon the 
Ground, from the Angles A, to the place where 


| the Perpendicular fell on Ac, v:z. at b.Juſt in 


the fame manner I raiſe the other Perpendicu- 


lars, D d, G g, Ii, and LI: and then by the 


help of. the Perpendiculars, I draw ( from and 


to the proper Angles) the Bourndary-lines AB, 


BCA DE Fo on BTITHEE 
L, LA; whith togsther with the Line EF 


between the Arpics E and F, give the true 


Plot of the Field in on2 large Ira, e tum, and 


five ſmall Triangles ready for culting up. _ 
The third cafe is like the {er od; that there 
needeth no new Direction ſo cuncerning it, but 


to annex one plain Diagram; al} the difference 


conſiſting in this, that becauſe we cannot go 
= | K 


vithia 


0 * Ek 


N * 4 N 
* * ST ooo . : 
4:44 a 
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2 958 How10 takethe true Plot of a Field. 
e 


within it, (being ſuppoſed to be ſome Pool, 
Bog, or Thicket) we muſt of neceſſity go on 
the outſide, and conſequently all the Triangles 


made by inward Angles, and their Lines upon 


Fig. 31. 


the meyſured Baſes, muſt be excluded by the 
boundary-lines from being any parts of the Plot, 


as here is manifeſt. 


Suppoſing ABCDEFGHIKL MN 
O P, to be a great Pool, though here be fifreen 


Angles, I plant my Table only five times, vix. 
at AE F H and M, and upon the dry Lines 
AE, FH, II M, and M A, I raiſe their Per- 


pendiculars in due places, (according to mea- 


ure) and atſo of a right height: V which and 
my five ſtationary Angles, draw tue bounding- 


lines of the Plot, excluding all the Trizz-glesas 


foreign to it, they being no reſemblances of any 


part of the Pool, Lat of Land adjacent. 


Where note, I That both in this and the former 


aaſe, ſuch a little Square as Imentioned in the 


Second Chapter, will be very uſeful for ſpeedy 


raiſing of Perpendiculars ; but where the Tri- 


angles are very ſmall, it need not be uſed, nor 


the other mentioned Chap. 10. 

2. That if by reaſon of troubleſome Bruſh- 
wood, Gorſe, or Bogs, Ct. I could not have 
meaſured cloſe to the ſides E E, HI, or L M. 
it would be the ſame thing if Iwent parallel 
to them. And this is a ſhift that the practical 
Surveyor will oft be put to make uſe of, in other 


anſes as well as this. 
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On EC Ft A Po XV. N 
on Concerning i Ple tn many Cloſes 
he et ber, whether born be amen. 
or | ether, wheiver ihe Ground ve even 
oer unden. TOY n 
en |" {| Hough Ideiign not ſo high in this Manual 
iz. . T. a to, make my Reader able to Survey 
nes Lordſhips and Foreſts, much leſs to draw Maps 
er- Jof Countries, but to meaſure a parcelof Land . 


ea- I vith truth and judgmentzyet ET would have him 

ind I ſo expert, as not to be puzzled, if any ſhould 

ng- deſire him to draw ( as it were) a true Map of 

sas 2 Tenement or ſmall Demeſn, conſiſting of ſe- 

ny Nreral Cloſes; for which purpoſe, lemahim that 

Inos no better obſerve this method. | 

ner! Suppoſe ABC DE F. HI K LM 0 be Fit | 

thelz Tenement or ſmallDemeſn divided into 2 . 32 

edyſteen Cloſes, to be meaſured and protracted acl 

Pri. cording to their ſeveral ſhapes and ſitumion. I! 

nor l firſt draw the Plot of the whole by the metho | 
flof Circulation, planting mine Inſtrument either. .. 

at every Angle, or only the moſt conſiderable 

either within or without, as I find moſt conve- 

nient. This being done, a Line from B to M 

gives the Triangle AB M from the firſt Cloſe; 

In the next place, I go-round the ſecond Cloſe 

beginning at M, then to B,and fo about (cam 

fole ) to Magain: And then for the third Cloſe 

plant my Table ar C and go round to B, (the 

Line B Cbeing protracted already ) and fo of 

all the reſt, fill obſerving which are com- 

Z © © mon. 
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1 Plot. ing of many Cloſes togedber. 


. Fig. 32 mon" ines belonging to ſeveral Cloſes ( repre- 


ſenting the Fences ) that I may avoid the tiou- 
bleof meaſuring thoſe Lines oftner than Once; 
and lay every pagt of every Cloſe in its due 


LY 


place; and that I be ſure to keep the Inſttu· 


ment cm, or the whole Work to its true 


Poſition by Needle, fore-fight and back-ſight. 


There are I conteſs divers other ways of do- 
ing this Work, but none more ſure or plain, 


- eſpecially if the ground be uneven ; for in that 


_ caſe, if you protrac according to the length of 


Lines mezfured from your Station to the An- 


135 : 


cling way,; as ordinarily moſt commodious in 
my poor judgment, (but not prejudicing o- 


gles, you will put your Cloſes into unpropor- 
tionable ſhapes, except you reduce Hypothe- 


nulſal Lines to Horizontal by inftruments or 


otherwiſe { which is ſomewhar troubleſome : ) 
and the like may he ſaid when you Plot with 


the Chain only. Indeed the method of meaſu- 
ring only the ſtationary diſtances were very pro- 
per for ſetting out the Figure of each particu- 


lar Cloſe, provided the diſtance of the tations 
be large, and taken ( if poſſible ) upon pretty 


even g: ound, (which ſometimes may be done, 
though moſt of the Cloſe be uneven ) and the 


Work fo ordered,as not to make too acute An- 
gles : bar becauſe this requireth skill and care, 
I rather adviſe my young Arrift to ufe the cir- 


ther men's that may differ from me in oppinion 


is one very neceſſary Rule to be obſerved, If 
„„ the 


and whzre ne:d requires let him obſerve the di- 


reftions in the 15th Chapter. 


But which way ſoever you go to work, there 


** * 


— - 
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Plotting of many Cloſes together, ot 


hd 


the ground being uneven conſiderabiy you muff Fog 3. 3 


not give up the Content. By meaſur ing e Be 
ſes and Perpendiculats of the Triengles 92 
the Paper by your Scale; but you muſt mea- 


ſure the Lines correſpondent to them on the: 


Ground, and caſt up the Content according to 
that meaſure. And if it be deſired that yon 
ſhould adjoin to your Plot (as is uſual) a Scale 
of Chains ro meaſure diſtances by, you mutt 
either by making the Forms of Hills erect and 
reverſe, or ſome other Note in writing, mak 


out your uneven ground, leſt thoſe that try it 
by the Scale, judge your work. erroneous : for 


though you make that Scale exactly corre- 


ſpondent to that you protracted by (as you- *. 
ought to do) rhe Hills and Dales in the ground: 


truly meaſured, may make a conſiderable altera- 
„ : J 5 
It is convenient when you plant your Table, 


that the Needle hang juſt over the North-point 


of the Compaſs under it in the Box; then may 
you by the Lines overthwart the Frame of the 


Table, eaſily draw two Lines quite throughthie | 


Plot, cutting one another at right Angles, the 
one pointing at North and Seuth,and the other”: 
at Faſt and Weſt. And if your skill ſerve you 
to make the Two and thirty Points of the Com- 


paſs upon the place where they Interſect, and ? 


to draw the Forms of the Houſes, Woods, and- 
other remarkable things upon the Demeſn, and 
the courſe of Brooks andRivers running through 
it, it will add to your commendation.  _ 

And ſo it will alſo, if you take in ſuch parcels- 
of Land bounding ir, whether common or pe- 
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with it; and alſo all conſiderable Ponds, Ways 
and Our-lets, with the Names of the Cloſes and 
_euality cf the Ground, whether Meadow, Pa- 


| 20 
ö A Jogk 
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wm 


wi ic to other men, as will make your Plot to 
f handſomely, like a perfect Square or Ob - 


Jong. 


to protract tiuly all Lanes going into it, or 
through it, and all Cloſes of other mens mixed 


ture, Arables Cr. 
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Concerning ſhifting of Paper. 


| 3 work — that of the laſt Chapter, it 


may ſometimes fall out (raroagh the multi- 


tude and Jargeneſs of Fields) that one ſheet 


Fig 33. 


weill not hold your whole Plot. in which calc 


you may nelp your ſelf by ſhifting Paper ( as 


we callit) thus. | 


that covereth the Table, upon which the Plot of 


the large piece of Land EFG H FK ſhould be 


drawn; having made my firſt ſtation at E, and 


the ſecond at F, I find my paper will not receive 


the Line FG: but however J draw ſo far as 


ic will go to the edge of the paper, and planting 


my Table again at E, proceed in my Cir- 
cuition the contrary way fe K and I, 177 | 
1,but 


dad my ſelfagain ata loſs for my Line I 
draw eit allo to the edge of the Paper; A 
| | - . n 


HH 


But however that be, you muſt be ſure 


Let AB CD repreſent our ſheet of Paper 


K tz 


oO AV 


an Wh, een e 


it 


ti- 
ect h 


als 
as 


per 
of 
be 
and 
ive 
28 
ing 


ir- 


el 
* 


hen 
ich 


he Line P O of the latter. 
1 here once for all, that when I ſpeak. 


9 — Sg if asc. | _ — 7 ; 


with thePoint of myCompaſſes ſtriking theLine Fig. 
P O, parallel to the edge babe of the Paper BC, 


and the Line Q O parallel to D C, and cut- 
ting PO in O, I 
while, covering the Inſtrument with a new one, 
which I mark with the figure (2) for my ſecond 


- 


Upon which ſecond ſheet (the leading part Fg. 34. 
whereof is repreſented by the three Lines meet 
ing in the Angular points A and B) I draw 
P O paralielto A B the leading edge of the pa- 


per, and croſſing it at right Angles in the point 
O, by a parallel to B C, via. the Line OR, 


being of the ſame diſtance from B C, that QO 


throw aſide for a 


BY 


in the former ſheet was form DC. Then with 


a Rule and a ſharp Pen-knife I cut off the end 


of the firſt ſheet at the Line PO, and applying 


the edge of it to the Line PO, of the ſecond 


ſheet, ſo as it may touch that Line all along, 


and the Line QO of the former, touch. the 


Line OR in the latter, ſo as to make one Line 


with it: Idraw the Lines P G, being the Re- 
mainder of the Line F G, and the Line-O H 
being the remainder of the Line I H, and from 


their extremities the Line GH. And if the 
lot required it, you might proceed on in the 


ſecond ſheet, and annex a third and à fourth, 
Cc. as there is occaſion, TERRY 


Theſe ſheets may be pieced together with | 
Mouth - Glew or fine Paſte, applying The edge 


of the former (as you did upon the 


of applying the edge of the,paper to a Line, 1 
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mean the preciſe edge cut by the Line PO; fo 
but when | ſocak of drawing Lines to the edge W 
£9 of the Paper upon the Table, I hope none will || ©! 
think me ſo abſurd as to mean the edge that is | 0! 
couched under the Frame, but that my meaning Im 
is, that the Lines muſt be continued on the pa- || #1! 
per till they touch the Frame. as 


en 85 — — P. 
SNAP. NVEL ; T 


Concerning the Plotting of a Toron- Field, I S. 
where the ſeveral Lands, Butts, or pl 
Doles, are very crooked : With a Note Im 
concerning Hypothenuſal, or floaping | 


Boundaries, common to this and the | by 
Fifteenth Chapter.. 2 ne 


Q Topoſe AB CD E divided in the manner | th. 
of a common. Field, into ſeven parts or bu 
Doles, belonging to ſeven ſeveral] men: Firſt | wt 
Plot the whole as before hath been taught, then Þ wt 
menaſuring from A to B upon the Eand : ſet J 3s 
one Note down (as you go along) at how ma- | 712 
ny Chains or Links (or both) the Diviſion is Þ 8! 

> between Dole and Dole, and accordingly mark pa 
them out dy the help of Scale and Compaſſes in {| th: 

g the Line A Bon the Paper-plet. In the very bu 
1 fame manner you muſt meaſure and mark out de Hi 
4 Lines OC and ED; which being done, take Gr 
che Paper off the Iaſtrument, and laying. it be- 1 


fore. 
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fore you on 2 Table, with the ſide A E to- 


wards you; the Compaſſes muſt be ſo opened 


and placed (as by a few tryals they may) that 
one foot reſting upon the Table, the other 
may paſs through the points of Diviſion upon 


Fig. 35 70 


all the three Lines, viz. AB, OC, and ED, 


as in this Figure they do. | ; | 

If the Content of any one or more of theſe 
Parts, Butts or Doles, be deſired without Plot- 
ting; it may eaſily be done without your Plain- 


Table thus: Take the breadth by your Cflain 


at the head, middle, and lower end, and adding 


theſe Numbers together, the third part of their 
Sum is the equated breadth : by which multi- 


plying the length meaſured down the ridge (or 


middle) the Product gives the Content. 


But both in tkis caſe, and that mentioned in 
the 15th Chapter, the Figure of a Plot may be 


ſomewhat diſordered, not = by the uneven= 


neſs of the ground within, for which I have 


given due caution already (that being both 
the more common and more conſiderable cafe) 


but alſo by the great declivity of the Ground 
where the boundary-lines go, either cf the 


whole Plot, or particular parcels. For where- 
as in Plotting, every Line is preſumed to be Ho- 


rizontal (or level) that it may paſs from An- 
gle to Angle the ſhorteſt way, and that every 


part may be'duly ſituated, and none thruſt ano- 


ther out of its right place: If it be not level, ; > 
but falling down towards a Valley, or —_ ups x 
uc 


Hill, or compounded of both; a Line over 


Ground (though true for the meaſure, and for 


giving up the Content) will be falſe as te the 


Plot, 
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106 Plotting of x Toon. Field, &c. 
Plot, and therefore muſt be reduced to a level, 
and ſo taken off the Scale, and protracted. For 
the doing of this there are ſeveral Inſtruments 
very proper, efpecially Mr Rathburn?'s Qua- 
drant upon the head of his Peractor (though 
= it were better to have a S2micircle than a Qua- 
| drant ſo placed) and divers others. But fup- 
_ Poſing my Country friend to have no other but 
ſuch as I have already deſcribed, I ſhall ſhew 
him a plain eaſie way much uſed by practical 
_ Surveyors, eſpecially in Ireland, as ſome of 
_ themſelves have told me, being the very ſame 
that he may meet with in Mr Leybourn's Book, 
| intituled, The Compleat Surveyor ; I mean the ſe- 
| cond way by him diſcovered. _ 
 #ig,36. Suppoſe ABC to be part ofa Hill falling 
within my plot, my Boundary line going crook- - 
edly from A to B, following the Surface of 
the Ground. To fiad the Horizontal Line (e- | 
qual to A C;) I cauſe one to ſtand at the point 
A (the foot of the Hill) and to hold up the 
end of the Chain to a convenient height, and 
gently aſcending the Hill, I draw it level and 
make a mark where it toucheth the Hill, obſer- 
ving the number of Links betwixt mine aſſi- 
ſtant's hand and that place, where he muſt take 
2 his ſecond ſtanding, and hold it up as before, 
and ſo I draw it our level again till it touch the 
place where he muſt take his third ſtanding, 
noting the Links as before, and ſo proceed, till 
at laſt from his fifth ſt anding I draw the Chain 
level to the higheſt point within my plot, v:z. 
the point B. And now as the pricked Lines 
of this Figure put together, are evidently equal 
1 i Fn | co 
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to the Line A C: So are the Links noted down 


at every Station, when ſummed up, equal 
to the Horizontal Line of that part of the 


Hill. 


— — 


And if there be both Aſcents and Deſcents 


in one Line betwixt two Angles, the Horizons . 


tal Lines of both muſt be found and joyned to- 


All this concerning Declivities of riſing or 


falling Ground, is to be underſtood when they 


are conſiderable, and a very exact plot re- 
quired : for ſmall on, eſpecially when much 


exactneſs is not expected, are not regard - 
. a | 5 


In the very ſame manner, only inverting the 
Order, you may find the Horizontal Lines go- 
ing down hill, where that is moſt convenient: 


Hg. 36. 5 j 
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Concerning Plotting a piece f Ground by 


theDegrees upontheFrame of the Plain- 
T ble ſeveral ways, and Protracting 


the ſame. 


Itkerto I have ſhewed the uſe of the Plain- 
Table as ſuch, and I think my DireQi- 

ons have been near as plain as the Inſtrument 
it ſelf : At which ſome quarrel for its over- 
plainneſs, expoſing the Art to proud ignorant 
people, who judging thg reſt of the Surveyors 
work to be as eaſie as looking through ſights 


ata Mark, and drawing lines by a Rule, are 


apt to undertake to uſe it, or ſlight the skill of 
ſuch as do. Others ſay, (and that truly) that 


for vaſt things, ſuch as Foreſts, Chaſes, c. 


the Circumferentor is more proper: And eve- 
ry one muſt grant, that in wet Weather, ei- 
ther that a Peractor, a Theodolice, or Semi- 
circle, muſt needs be better than the Plain- 
Table covered with the paper, which cannot 
endure wet. Hence it is, that ſome Artiſts have 
to good purpoſe ſhewed how the Box ſcrewed 
to the Index, and that made to turn on the head 
of the three-legged Staff, become a Circumfe- 
tentor. And if theſe thus fixed be turned about 
upon the Center of the Table, they will (ſay 
fome wich good reafon, Mr Leybourn for one) 
perform the work of the Petactor, much better 
than the PeraQor it ſelf, Others ſhew, {( 3 
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without the charge of further fitting it, or trou- 


ble of removing the Box, the Index turned upon 
the Center will by help of the Degrees on the 


Frame,perform the work of the Theodolite, to 
which the Semicircle is near of kin. | 


And though I might eaſily anſwer all theſe 
Objections, by ſaying the firſt is frivolouszſuch 
fooliſh Arrogance being eaſily contemned or 
checkt (if worth the while) by putting ſuch. 
conceired fools upon the harder part of the 
work. The ſecond impertinent to our purpoſe, 
who deſign not to plot ſuch vaſt parcels of Land: 


And the third concerning only anextraordina= 


ry caſe, and that well provided for otherways, 
for ſure no man that hath not a Body of the ſame 


Metal with his Inſtruments, will ordinarily 
meaſure Land in continual Rain, ( a ſudden 


ſhower may be fenced againſt by a cover :) and. 


if any be ſo eager upon his work, have ſhewed 


how it may be done in the former Chapters of 
this Book, without planting any Inſtrument at 


all, by Chain, Scale, and Compaſſes alone: Vet 
I ſhall ſhew how the Plot of a Field may be ta- 


ken by the Degrees on the Frame not every way 
that I covld imagine, nor that IT could ttanſcribe, 


(for that would be tedious )bur two, ways only, 
whereof the one 1s proper for, an ordinary 
Cloſe, where all the Angles may be ſeen from 
one Station within it, the other fitting any par- 


cel of Land though muclr larger, whatever be 


the Figure of 


— 


ſhall briefly ) that taking the Inſtrument as it is 
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Let AB CDE repreſent the Figiire 1 
"Field to be plotted by the Plain-Tablein rainy. 
Weather: I put on the Frame without a Paper 


the graduated fide upwards, and plant it in 
ſome convenient place, whence I can ſee all 
the Angles as at O; then placing the Index 


upon the Table, ſo as the fiducia) edge do at 
the ſame time go through the Center upon the - 
Table, and the Lines upon the Frame of the 


Fable curting it perpendicularly at 360,(where 


the Degrees begin and end) and 180( the ex- 


at half) Iurn about the Table upon the Staff- 


head, till through the Sights (the Side marked 


with 186 being next mine eye) I ſee the 
Angle A, and then ſcrew it faſt obſerving 
where my Needle cutteth, and by back-ſight 


cauſing a markro be ſet-up in the Line C Dat | 
the point F, that the Inſtrument may be kept 


firm from moving (or be rectified if it be mo- 
ved ) during the Work. And now the Line 
AO F paſling upon the Land from the Angle 


A, directly under the Sights of the Inſtrument 
to the mark at F, is (as it were) the prime 
Diameter whence the Degrees of the Angles are 
to be numbred, and accordingly I mark the 


Angle A in my Table hereafter to be exempli- 
fied with 360 Degrees. But to proceed, turn- 
ing my Index with the fiducial edge upon the 
Venter, till I ſee the Thread cutting the Mark 
«© B, the faid edge cuts upon the Frame at 76 


Deg. 15 Min. which I note down for that An- 


gle: : 
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upon the pricked lines in the == gn 
little Circle, viz, A 4 Chains . MC | 
20 Links, B 4 Chains 3 Links, JA 369{o0'4 2 
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gle: The like work I do, turning the Sights to W 394) 


CD and D, (but not to F, for there is no An- 
gle, but only a Mark in the Boundary) andI 
_ find mine Index to cut for every Angle as IT have 


marked them with n the pricked Circle of the 


laſt Figure, viz. 157 Deg. 35 Min. for C, 2275 


Deg. 20 Min. for D, and 278 Deg. and 50 Min, 
1 | | 


Then] meaſure (or cauſe ło be ſtrictly RF 2 
ſured by others) the Diſtances betwixt the 
Place where the Inſtrument ſtands, and every 


Angle, and find them to be as I have ſet them 


C3 Cn 84Li. Ds Ch. 35 Li. B 760154 ſo; 
E 5 Ch. 6L. And now my Chis 713513 $4) 


Table both for Lines and Ad- D 225i20js [35] 


gles is thus perfected, and the E 2785016 06 


Work is ready for Protracti- 


on within Doors. | 


Your judgment will eafily inform you, that 
in ſuch weather we ſhall hardly ſtand to make 


our Table neat and formal, but any th*1g (how 
rule ſoevei) that we can under{tand, doch the 
feat. A Welſh Slate with a ſharp Style, (ot 
for want thereof, a Black lead Pen and a {mooth 
end of an hard Board like a,Trenche' ) is more 
convenient at ſuch a ſeaſon thanFen,Ink and Pa- 


per. But of alli would comment for exfelition 
' ; as 7 
a Read-lead Pen, whereby jou may ark our e- 


very Angle neatly with one touch upon the Ta- 


ble it ſelf, juſt where it toucheth the Frame by 


help of tue fiducial edge, and cloſe by it the 


L..2.. | length . 


. 
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Fig. 37: 


length of the Line from̃ the Center to that An. 


gle: All which may be eaſily cleared off by a. 


wet Sponge or Cloath ſo ſoon as you have pro- 


' trated. Or it through the ſpongineſs of the 


Ag. 39. 


wood; the head of the Table (which we uſe to 
cover with paper) were made c little . reddiſh, 


what great harm were that? We are forced to 
do it more-real wrong by the points of the Com- 
paſſes in the ordinary way. _ 


Now to protra& our Obſervation : I draw 
upon a paper the Line A Fat adventures, ſo 


it be long enough, and ſtick a pin. in it at pleaſure 


for the Center O, upon which I place the Cen- 


tet of the Protractor, ſo as the ſtraight ſide (or 


Diameter) of the Protractor may juſt lie upon 
the Line A F, the Limb or Arch-ſide being 
upwards towards B, by help whereof I make 


2 prick or point on the paper at 76 Deg. 15 
Min. for B, and at 157 Deg. 35. Min. for C, ac- 


cording to the numbers neareſt to the Limb. 


Then turning the Protractor about on the Pin 


with the Arch or Limb down towards D and 
E, till the Diameter lie again juſt upon the Line 


A F, I number downwards from the right hand 


towards the left, by that rank of Figures that 


mark out by Points the true meaſure of every 
Line (by a Scale) from the Center, and 


are nearer to the Center, beginning 190, 200, 


c. and over againſt the places where 225 Deg. fl 
20 Min. and 278 Deg: 
e 


5o Min. fall, I prick 


the Paper at the ſide of the Limb, and 


through thoſe four points I draw ſo many ſeve - 


ral Lines, (having laid aſide the Protractor) 
upon which and alſo upon the Line A O, I 


from 


thoſe 


© © ww r 


© 92 3 


uhich I take off the Line as before, an 
upon the Circumference from the Inter ſection 


— 


. 


Fe ing o* Gr ound j ever ral + chr. 


Wy 


| thold 1 points d rawing the Lines A B, RC, D 


DE, and E A, I bare the tine Plot of the 


R 


Where note by. the iris that we eſtimate 


Minutes as well as we can both upon the Frame 


of the Plain-Table, and the Protractor, ac- 


counting half a Degree 30 Minutes;a third part 


20 3a fourth part 15, Or. And though by cbis 


means it is impoſſble to avoid ſmall errors, tis 


eaſie to avoid ſenſible ones; and the like may 


be ſaid when we protratt by a Line of Chords, 


of which I now come totreat. 


Having proceeded in the Binla. as before,and - 


made my Table for Lines and Angles, or. done 


that which is equiv alent by a Red-lead Pen, k 
draw the Line A F, and having extended my 
Compaſſes to the Radius ( or 60 Degrees ) on 


a Line of Chords, I fet one Foot towards the 


middle of the Line A F, and with the other I 
deſcribe a Circle like chat in this Figure of 2 
five- Angled Field, but much larger, according 
to the length of the Radius : 
the Compaſſes from the beginning of the Line 


Then extending 


to 76 Deg. 15 Min. IL ſet one Foot in the Inter- : 
ſ tion of the Circle by the Line A, and with 


the other Foot make a mark in the: Cit cumfe- 


rence of the Circle upwards towards the right⸗ 


hand, and through it draw the dry Line B O. 
In the next place I ſubſtr act the angle 76. 15 

from 157. 35. where the Index cut for the 

Angle C, and there reſteth 81 Deg. . 


© Min. 
ſet it 


by B Qoward the end of the Diametes marked, | 
L. 3 8 : Witiae. | 


_ — . W « N * e * 9 * "9 - 15 - 
* 2 * * — . * 4 * _ w — = 
" : 4 
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Fig. 37. with F, and through the Point were it falleth, 
dataw the dry line COO. ä N te 
In like manner I ſubſtract 157 Deg. 35 Min. St 

from 225 Deg. 20 Min. and the difference is 67 fr 

Deg. 45 Min. which ſer from the InterſeQion Þ g 

by the Line CO downwards paſt the prime 1 a1 
Diameter AF, and through che point where it N p- 
falleth, draw the Line DO. g 


k * 


Laſtly, Having ſubſtracted 225 Deg. 20 Min. 
from 278 Deg. 50 Min. there reſteth 53 Deg. tl 
30 Min. which muſt be ſer downward towards 2 
the left-hand from the Interſe&ion by D O, and y: 
through the point where that falleth, I draw P 
the Line EO. And new when TI have ſer the par- w 
ticular Meaſures upon every Line, and drawn tt 
the Boundary lines, as I muſt have done if I bad} it 
uſed a Protactor, the Plot is finiſhed. F 
But for better aſſurance that I have done my 1) 
Work well, Itake the meaſure of the remaining] te 
Angle A O E upon its proper Arch, viz. from h 
the Intei ſection of the Circumference by AF, to] m 
the Interſection by EO, and applying it to the] as 


PR... Line of Chords, I find it to be 81 Deg. 10 Min. if 

As it ought to be, for it ſhouid be the Comple-ſl k 

ment of 276 Deg. 50 Min. to 300, and Ic. 
. . | e. T5 


And for further ſatisfaction, I ſum up 81 20 b 
the Degrees and Minutes of all the five 67. 4 A 


_ Angles, which for plainneſs ſake I have 53. 30 fi 
noted in every one of them on the out- 81. 10 ri 
ſide of the Circle in the Figure ſo. of- --—j ai 
ten referred to, and their ſum is 360, 360.00 a 
as it ought to be, and as here is erident. 7 
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teach him how to take a Plot at two or more 


. 
Iz 


My Reader may now perhaps expect that 1 


n. Stations, when all the Angles cannot be ſeen 


67 from one : But becauſe this is ſo eaſie from the 


on | grounds already laid, to any that is Ingenious, 


ne and in part rendred unneceſſary by the Method 


it y< preſently following, I ſhall content my ſelf to 
ien gene oe 7 

n. When you have from one Station taken in all 
g. the Angles you can ſee from thence, and then 


ds are to remove to your fecond Station, do juſt as 


nd you would do if the Table we re covered with a 


zw Paper; only it is at your choice, whether you 


ar- | would guide your ſelf for back-ſight by a Line 
n that may be rubbed off, drawn upon the Table 
ad it (elf from the Center to the Degrees on the 

Frame along the fiducial edge, or by noting on- 


ny | ly whatDegrees it cuts on either ſide of theCen- = 


ing ter, the edge paſſing through it, that by the 


help thereof and the Needle, the Inſtrument 


may be placed in the ſame Line and Situation 


il it can be, if not, another Station muſt be ta- 


OM 
„to 
the as before, foraking in the reſt of the Angles, 
lin 
le 


ken after the ſame manner. But now to my ſe- 


_ cond Method. 3 


15 Let AB CD E be the Eigure of a Field to Fig: 38. 


200 be plotted, the Weather being bad : I ſend mine 


43 Aſiſtants ro find the length of every ſide, mea». 


zo] ſuring it about, cum ſole, beginning at A, who 


10 return me ſuch an account of every ſide, in chains 


— and Links, as I have noted them upon the Figure 
ami in the Table following, viz. AB 3 Chains, 


the mean ſeaſon, I make haſte to find the An- 


73 Links, B C 4 Chains, 91 Links, &c. In 


e | "0 OE OY - 

[7 ö CR " £4 

- 1 * 
a i 
- Ly 

2 
it _—_—_— 
8 8 * by 


1—— 


* Was, 
_ 
- 


—__—r— . * 


7 w.. 6 
$ 


116 


ples: and without curioſity ne the bikew- 
ment at B, and laying the Index on the Center 
IT look at C, and find the Index cutting 10 Deg. 


15 Min. and look ng at A, it cuts 126 Deg. 45 


Min. out of which if I ſubſtract 10 Deg. 15 Min. 


there reſteth 116 Deg. 30 Min. for the Angle 
A; but becauſe I like not my Quarters ſo well 
as to ſubſtract there, I ſet them down thus: 

FS 25 the meaning whereof is, that B 
notes the Rings; and C A the Lines meet- 
ing there, cutting ſuch Degrees on the 
Frame ; and the reaſon why I ſet A above, 


is for more ready ſuſtracing afterwards : then 


removing to the Angle C, and thence looking 


at B and D, I find the Index to cut as here ex- 
preſſed, C B n , 


15 40. 


In like manner I find at D 9 D 0 96. 5 


E 28. 50 


At E thus, xD 141. 20 


11. 45. 
_ ay, at A 1 find chem ba 98. 30 


3 20 


This being done, I 
haſt under Covert, 

and by Subſtraction 
find 116 Deg. 30 M. 
for the Angle B 13) 
Deg. 30 M. for C. 67 


257 JE? TI 
8ofio!A B 3473 
1.1643 0;B R 91 
1137 5 5 4 188} 

D, 67. 5D E 9.164 


pe 98 29 


1 


E, 


129 Deg. 35 Min. for 
10 Min. for * as you find 
them 


Zad F Beg. 
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Deg. 15 Min. for D. 
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ther with the length of the Lines. 5 | 
Note, that there is a way to find the Angles 
without Subſtra&ion, if at every Station you 


lay the fiducial edge over the Center, and the 
Diviſions 180 and 360, turning about the head 


of the Inſtrument upon the Staff, till througli 
the Sights you ſee one of the Neighbouring An- 
gles, for the Index turned upon the Center to 


; the ggher Angle, will give you the quantity of 


ole you are at, but this exact planting 


Da 


the 


at every Angle is more tedious than the other, 


oy 


and therefore not ſo fit for wet weather. 
now to protrac this Plot: 


' Firſt, by my Scale, Rule, and Compaſs, * 


draw the Line A B in length 3 Chains, 73 


Links, ending at the point B: then laying the 


Center of my Protractor upon the Line A B, 


them on the Figure, and in this Table toge- Fig, 38. 


* 


ſo as the Center of it be upon the Point A, and 


that end of the Diameter from which the Num- 
bers are reckoned on the Arch or Limb to- 


wards B, I make a point for the Angle A at 89 


Deg. 10 Min. by the guidance whereof and the 


point A, I draw the Line A E, which according 
to my Scale, muſt be 2 Chains, 29 Links. | 


In like manner placing the Diameter upon 
A E, juft as it was upon A B, and the Center 
upon the point E, T mark out by the Limb (for 


the Angle E) 129 Deg. 20 Min. by which « 


draw the Line E D, 6 Chains, 64 Links. 


In the next place, I bring the Center of the 
Protractor to the point D its Diameter, lying 


on the Line E D, and its Limb towards A, by 


which I prick out 67 Deg. 15 Min. for the Angle 


. 
> 
bp Od, 


** PIE) 
* 2 


— * 


9 


3» . 7 
„ ” „ 
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Ng. 38. at 


Laſtly, the Center being at C, and the Dia- 

meter upon the Line D C, in ſuch manner as 
before at other Angles, I prick out by the Limb 
or Arch 137 Deg. 30 Min. and draw the Line 
CB, for at B my Plot ſhould cloſe, and if 
rightly done, the Angle at B will be 116 Deg. 
30 Min. and the fide B C4 Chains 91 Links, 

which by meaſure I find ſo ro be. 

Bur if I plot by a Line of Chords, I am not 
bound to this Order, but may go from A to B, 
and ſo round that way if I pleaſe, which Icould 
not ſo well do with a Protractor, without reck- 
oning my Numbers backward, yet it muſt be 
granted that a Line of Chords neither doth the 
work fo quickly nor conveniently, for this is 
W Hy 3. 

When I have drawn the Line A B of a right 
length, I ſer che Compaſſes to the Radius, and 
placing one Foot of the Compaſſes in the point 
B, and with the other deſcribe an Arch ofa 
competent length, beginning at that fide of the 
Line AB, that is deſigned tobe the inward-ſide, 
and upon this Arch, 116 Deg. 30 Min. mult be 
ſer,but becauſe my Line of Chords gives me on- 


ly go, I ſet them firſt on from the Line A B, 


and then take off the remainder 26 Deg. 30 Min. 
I joyn them to the 590 upon the Arch, making 
a Point, through which the Line B mud be 
drawn of a due length. In the like manner muſt 

I do at CE, but the Angles ar A and D need 


no ſuch piecing, being capable of being meatu- 


red out by a Line of Chords at once. 


D, and draw the Line 1 Chain, 88 Links. 5 ; 


p ' 
« 
” 


this 
be 
Arc 
Che 
it m 
cor 
this 
app 
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Nor do your Angles only give you trouble in 
Ichis kind of work, but oft-ti mes your Lines will 
ia: be found too ſhort to receive the touch of an 
as Arch upon the Radius, eſpecially if the Line of 
mb Chords be large and your Scale little, and ſo 
ine lit may often fall out when you uſe the Protra- 

if Nor upon ſuch ſhort lines as AE and C D of 
eg. Ithis laſt Figure: In which caſe a rule muſt be 
ks, applied to them, and they muſt be extended to 

a due length that the Arches may meet them 
not without the Figure. And if thoſe Extenſions 
B, Yof lines and deſcribing of Arches ſpoil the beau- - 
uld ty of your Plot, the matter is not weighty, tis — 
ck ſo eaſie to be retrieved, for if you lay ona 
be clean paper and prick through every Angle, 
the lines drawn between thoſe points will give you 
n fithe Plotnear and m...... 
One thing more before I cloſe this long 

ght Chapter; the Artiſt ſometime loſeth his labour 
nd fot Protraction through ſome error in the Field, 
int Iſo as his Plot will not cloſe: tis therefore. 
f a good to know before we begin that work, whe⸗ 
che ther it will or no; for which purpoſe if we take 
de, a Number leſs by two than the number of An- 
be Fgles in the Plot, and thereby multiply 189, 
on- that Product being found to be equal to all the 
B, Angles, the Plot will cloſe, and fo it appears 
Lin. Eby our Plot in this preſent work: the Multi- 
ing Iplier being 3, becauſe the Angles are 5, and 
be the Multipier muſt be two leſs than the nuns 
ult ber of Angles. hs 


ming 
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| _ © Deg. Min. 
V 
C 
— a 
540 67 15 
| > x AP «35 
$40 


This kind of tryal is grounded upon two 
principles of Euclid and Ramus mentioned in the 
firſt and third Chapters of this Book, ſhewing 
that 1n all plain Triangles,all the Angles taken 
together, are equal to two right Angles, and 


that the fides (conſequently the Angle alſo ) of 


every triangle Figure, are more by two than 


the Triangles of which it conſiſteth: But I think 
it not proper to be large in ſuch things, where- 
of my youngArtiſt is like to make but little uſe; 
for when all is done, I confeſs with Mr Wing in 


his Art of Surveying, Lib. 6. Chap. 15. that this 


way of Plotting by the Degrees, is far more 
toubleſome, tedious, and liable to error, than 
the other ways upon a ſheet of paper, and there- 


fore not ordinarily to be uſed, but when neceſſi- 


ty compelleth us, 


- 


(3 
, . F * * 
141 1 # 
Lin * 


8 5 
 ; > = 9 
4 * + * ö I 
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"Diſtances taken by tbe Plain T abve. 
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r 


Concerning taking in acceſſible Diſtances 


y the Plain-lable, and acceſhble Al. 
titudes by the Protrattor, 5 8 


He Subſtance of what is to be ſaid for the 
firſt of theſe, is gathered from the In- 
ſtructions given for Plotting a Field, by mea- 


Hg. 39. 


ſuring only the Stationary-diſt ance; but to 


make the caſe more plain to an ordinary capa- 
city: Suppoſe the Line A C to be the unknown 


breadth of a River, over which a Bridge of 


Boats is to be laid, and the General { that he 


may inform himſelf what fore of Boats and 


mands me to dell him the true diſtence from A 
where he is at preſ nt, to C a little Boat-houſe 
on the other ſide the water. : 

To ſatisfie his demand, J Hlant may Table co» 


Planks is neceſſary to be brought down ) com- 


vered with a paper at A, ca ng one to ſet me 
up a mark at B, at a good Gdiitance from me, a- 


long the bank of the River (the further the 
better, if diſtance do not hinder ſight:) Then ha- 


ving choſen a point to repreſent A, and laid the 
fiducial edge upon it, I direct my fights towards: 
Cand B, and ſtrike lines towards chem. Which 
done, I fer up a mark at A, and from thence 


meaſure to B,(6 Chains, 32 Links ) and fo plant 


my Inſtrument at B, laying the fiducial edge to 
the line A B, and turning about the head of the 
: „ Inſtru- 


5 
5 


* 

5 
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| Fig. 39 Inftrument upon the Staff, till through the 
fights I ſpy the Mark at A, and then ſcrew it 


fast. | 3 5 

In the laſt place, I take 6 Chains 32 Links off 
my Scale, and ſet it on the Line A B, from A to 
B, and lay ing the fiducial edge to the point B, 


from thence dire& the ſights to C, and draw 


the Line BC, meeting or cutting the Line A C 


in C: So ſhall the hace A C meaſured on the 


Scale (viz. 8 Chains, 29 Links) be the diſtance 
deſited: and becauſe tlie Chain is 22 Yards long, 


if multiply 8.29 by 22, the Product is 182 Yards 


38 


and ,}* of a Yard, which by reduQtion is ſome 


little more than 13 Inches ane ; of an Inch. 
Now to take the height of a Tree, Tower, 
or Steeple by a Protractor, without any Arith- 


metical operation, hang a Plumet with a fine 
Silk Thread at the Center of it, and hold it 


ſtedfaſtly with that end to your Eye, where the 
Numbers begin, then look ſtraight along the 
Diameter, as if you were to ſhoot in a Croſs- 


bow without a Sight (ſtill removing backward 


and forward as there is occaſion) till you ſee the 


top of the Tree, Tower, or Steeple, and the 
Thread at the ſame time fall upon 45 degrees ; 
ſo ſhall the diſtance from your Eye to the Tree, 
Tower or Steeple, meaſiited in an horizontal 


or level Line, together with the height of your 
Eye above the bottom of it, be equal to the 
, fi. 

If either for convenience of ſight, or any o- 
ther reaſon, you think good to ſer tht other end 


of the Diameter to your eye, theh the Thread 
for the tryal aforeſaid muſt fall upon 135 Deg. 


\ inſtead 


SS ag. 
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inſtead of 35. Other ways of doing this woik by 
this Inſtrument (or a Quadrant) with the 


help of Trigonomerry, and by other Inftru- 
ments, I forvear at preſent (till I write a ſe- 


cond Patt) conſidering whoſe benefit is here in- 


tended, : 8 


1 


1 — 


CHAT: IN 


Of caſting up the Content of Land by. u 
1201. 55 I 


TO make up the number of my Chapters to 


an even ſocre, I ſhall add one at the deſire 
of my worthy Friend Mr S. L. before mention- 
ed (to whoſe Experience and Communicative- 
neſs I acknowledg my ſelf indebted for the no- 
tion of meaſuring crooked Land or Poles at the 
middle and both ends, marking every where how 


the Diviſions fall, as is mentioned in the begin- 


ning of Chapter 17.) concerning the uſe of 2 


Table borrowed out of the 46th Chapter of Mr. 


Leybourns Compleat Sur vcyor, ſecond Edition, Page 
271, which with the uſe take as followeth. 


un 


10 877 ” Land 5 a Table. 


| 


ol 


2 


LN 

. 

00000 4 jO 
g@oD0c} 3 [5+ 
900 3 jo8 
7000 2 {32 
6200O[2|16 

5 ooo 2 oO] 
4.9000 1 24 
30 Oo 1081 

2000010 32 
10000 16 

8750j0 14 
81254073 
7500]o [12 
68751011 
62500 ro 
562510 og 
boese „ 
43750 b 
37500 6 
312510 85, 
25000 544 
187510 2 
1259140 52 
2 een 


This Table conſiſts of three 


ee the firſt courcining 
* inks, the ſecond Rood, ( © 
Quarters of Acres ) the third 


Perches : and the uſe of it is 


thus : 1 | 
Suppoſe à Field 
7.25 to be / Chains and 
5.50 25 Links long, and 


— F Chains 50 Links 


362 50 broad, theſe by mul- 


5 3625 tiplication make 
3625 398750 (as here is 


— — evident) whereof 
3.98750 five Figures being 
cut off towards tlie 


right band, the Figure 3 ſig- 
niſies Acres, and the reſt, via. 


98750 denote parts, and to re- 


dyce them into Roods and 


Perchces, I firſt ſub · 

A R P tract from 98750 the 
——— greateſt number of 
3 3 24 Links in my Table 
14 that can be ſubſtract- 


—— ed from it, viz. goooo 


33 38 Cand put down fo 
it 3 Roods, 24 Per 


ches which I find over againſt iÞ 
In the annexed Columins ) and rhe remain being 
5 8750, I look in the Table, and find over againf 


it 14 Perches, which by addition makes 3 
 Roods 38 Perches: So is the whole Content 
of 15 Field 3 Acres, 8 Roods, 38 Perches. 


But 


Title or elſewhere. 


2 


7 caſt up Land by a Table. 


* 


the firſtõubſt raction cannot be found in the Table. 
you may take the neareſt co it, to the error will 25 
be but part of a Perch. ” © . 


of * Exanp! e. 


7.35, being the halfPerpendicular, ad 9.2 3” 
the Baſe,give for their Product 6.78405. The 6 


ſignifies Acres and from the reſt 70000 being ; 


ſubdued, (to which 2 Rood, 32 Perches an- 
fwer) there reſteth 8405, which becauſe I can- 
not find in my Table, Itake the neareſt, ARP 
which is 8125, to which 13 Perches 6 2 42 
anſwer : So the whole Content of that 13 
Triangular Cloſe is 6 Acres, 3 Roods 
and 5 ſquare Perches, and a little bet- 6 3 05 

ter. pr 


But Manum de TIubula—— 

I am at preſent taking leave of 11 6 Countty — 
man, and ſuppoſing he brought with him any 
competent ſtock of Natural Capacity, and fo: 
much Arithmetick as enabled him to Add,Sub- 
ſtract, Multiply and Divide; I dare make him 
jud e after he hath as faithfully laboured to un- 
— me, as I to be underſtood ; whether E 
have not performed what I undertook in my 


1 


8 But note here, that if the 3 after Ys 


A VE ERTIS E ME N r. 


The Author hereof uſeth inl inter em 8 f 
to board young Gentlemen and others at his Habitation 


near Dunham in Cheſhire, and to inſtru& . in theſe 
| parts of the Mathematicks , viz _ 


Whole Numbers 
Vulgar concerning Factions 


Arithmetick. 


Decimals 
| 'Logarithms 
Artificial by D ) I:ftruments 
0 Symbol: or Alelns. 


3 Meaſuring Superficials, and particu- 
. eue. and therein lar! Landgby all uſusl Infruments. 
* | "gs uring of Solid Bodies. 


Gauging of Cats. 


WEE Doffrine Eh plain Tri angles. 


> 


The Detrine and uſe of Glober and Spherical Trigngler. 


The principles of Afronomy and Navigation. . 


The Art of — ty by 1 Scales and Geo- 


Werrical ProjeAi on, 


7m ——_> 


Vi vat Row. 


Foreat Regnum. 


Balena Accounts. N 
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I > POURING - -- © | 
< Compound Intereſt & Annuities; 1 
"7 BEING 


part of a Letter ſent by the Andi N 
to his worthy Friend Mr John — = 
. Fellow of the Royal Society. 4 


Together with 


2 * \ antick and eaſie Method to G :Y 
| the Works of F * and * al- 1 


ternate. | s 
| — 2—.——— 
eo" 8 = 
= — — — — — 
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XII 
PROBLEMS, 


7 ouching C ompound Intere / and © 
Annuities, expreſſed in Symbols, 
to be reſoloed by T.ogarithms . . firſt | 
preſented in Twelve ſhort Lines , 
to the Right Honourable the Lord 
Delamer ; afterwards Explained 
by the Inventor Adam Martindale, 
and. by bis Conſent preſented to the © 
Royal Society by Mr Collins, and 
now applied to pertinent £ © /eftions 0 
in a Practical way, to make them more 
plain and wfe ful. | 


* Heſe Problems are diftinguiſhed into dns 
Ranks, whoſe $ ymbols are thus to be un- 


der WD 3 


7 Principal, | EY common to 
Rate, wix. 1 I. with i its Rate, all the three 
t Time, Ranks. 


a Amount or aggrega te, proper to the firſt Rank. . 
Sum of Principal and Arrearages, proper to 
the ſecond Rank. 
4 Difference of Principal and Worth, proper 
to the third Rank, Their 


\ | — 
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— 


> Their Capitals ſtand Ek the Logarithms of te 
the Numbers ſignified by the ſmall Symbolical afte 


| Letters before mentioned. 4 
3 D ſignifies Data, A. Ruſs Prob. Problem, 5 
WE Ref. Reſolution. | , 
3 ff Rank, concerning Compound Interef fer 
: 4 ſingle Sumw! of Money. 0 No” 
_—_* Prob. D. p. i. 2.42 Reſ. Rr P=A 
S 2. Prob. D. 2, f. L. p? Ref. A—Ri=P I. 
3. ahi D 55 'X * Reſ. 8 by” 
= 5 . 
4 Prob. D. 22 Ee Ref, 4—Þ = 1 
* 22 . twel 
LL 


i Examples relating bs the Four Problems! in 

= -. order. | 

: Queſt. 1. What will 15 l. 10 l. e 1 i | 

12 years at 6 per Cent Compound Intereſt? 
Anſw. 31 . 3 5.94. 1 . as appears by the 

work. 


of 


N. vix. of i .06=. 25306 
$6 L3 =. 14 


- 


n 


59050612 
925306 
43 _ a 128 Rt To . 303672 

5 . 190332 


. 4 431.188 81494004 


Tp Z 


— 


” 4 


1 


— "Compound Interef and Annuities. I 2 0 1 


-” a —„ —„ 


. ara on mac p93 9041 
7 „ 


Queſt. 20 What 16 31 L % 4 Is "= 


of twelve years hence worth in ready money, bat 2 " * 

al after per Cent. Compound Intereſt. PST Gn, 

al anſw. 15 J. 10 5. as cre appears. 1 755 * 

2 A 31. 182=1 494004 4 
Ro. oz 306 | 2 

5 1 e 
or 3 : 
* __ o50612 
A 8 7 025306 
Px | Ro. 303672 2 


RAE Ans — 1903 22 _ 


/ 

= | Queſt. 3. Mt what Rate of Compound intereſt 

” Bills J. 10 5. amount to 31 1. ISAS 2 q in 

twelve years? | 

N * Ars on Gent. as here. 
om : 85 A=1 494004 

2 08 n 90382 
he 0.303672 
12) 0.303672 0 0.025306==1.06 a 

| — 8 


— 


* 


— 
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8 Queſt. 4. In what time will 15 J. 10 8. amount 
to 31 l. 35 9 d. 1 f. ar 6 * . 
Intereſt. 

Aw. In 12 years. 


A=. 494004 
P =. 190332 


an 0303673 ls 15. 


The fecond Rank, 8 . in 
arrear, grounded upon thæſe two 
— 


1. The Aunufty and Rate of Lance being 
- given, the Principal correſpondent to that An- 8 
nuity is in effect given alſo, being easily found 

by the Rule of Three, thus; ; 


A the Intereſt of any Principal (ex gr * A | 
10, 100, 1000, Cc.) # to that Principal: 8 
the Annuity of Penſion to its Principal. | 

2. The Sum of the Principal and Atrearages 
of all the payments being found, the Arrearages 

alone may be obtained by lu btratting chePrin- 
cipal from that SUM. | 


I 
— ? 
C 


ob 


* . & . a 2 


0.354284 


e Intereſt and Annuit B+; 


I Prob, 3 2 Rel. Riche P. | 
2 Prob. D.s,r,c. p? Reſ S RP 


1 Prob. ppi, Ar? Reſ reeds 
. 
4 Prob. D 7 r. * Reſ— 


= 5 


* 


Examples fared to the firſt and 10 of theſe 


Four Problems. 


Queſt. 1. What will 33 l. per annum amount 


to in 14 years at 6 pet Cent. Compound ene ? 


a 693 J. 10 5. as here. 
1 100 2 


33 ; | 1 
» * * 305 


200 e — my . 
WISE: - 725.24 : 
6) 3300 (550 WE... . 

20 i | 


* tf a | "? * 
o0 : M4 z 
'S q . F . F — r . "1 ; 4.77 "we 7 
a ws; 12 5 
R=D5.0353<6 | 
— 8 
2 : 2 — 1 4 F 14 : oh 1 * * 4 P N 17 "Is s *# 4 
: P = 4 © 
| 8 2#F »\ ; , 
| *» T5 af \ :, 


| 2 ee 
Un . To 12 24 f 


53e 5 e ee 
£ * . * ” 


- FF * "7 3 * * 1 k 5 b f * 4 7 * F * . * * 
I b a N * ; 


* S » KW 


% : 2 


-,. 


Cr. NUITIES 
: : * * * 


= * * 
is „ a * s — 


n — 


b Rr. ITE T7 8 5 I 5 1 up 2 
F=2.7403%3 r 
* 094640124 / Ä 
n 

hs 69315 


Queſt. 2 In what time will 33 l. per annum | 
* of 693 1 . los. at pet FEM. c I 
Intereſt? ' 

Anſw. In 14 years, as here is evident. 
ke = 0 


55 73. $=1243 3 


S 3.094647 „ „ 
. 749263 EET | 


= 


3530s) | 0.354285 (14 
3550. : 


orig @ =: 
101224 — 


| The third Rank of Finden dobebieg Annpi- 1 
ties anticipated or bought for a Sum in hand (or 
that which is equivalent) at compound Inrereſt 
- diſcounted, is bortomed uponthe former of the 

to Axioms above mentioned, and this that 
,  foll8werh: 

Axiom. If the dif:rence of the Principal and 
Worth be once found the Worth is eaſily obtain- 
ed by ſubrratting that difference from the _ BY 

| _ — 


1 Prob. D. p. 2d? Ref. P- R "= 


| per cent. Compound Intereſt allowed to the Pur - 
tchaſer? 7 


— ; ; 033424 


. 2 5 
1 * 


——_—_— 
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8 þ IE 


Cipal, alin | is ever greater, "bling the” Worth "1 
of mn Annuity at that Rate for ever. 


2 J eb. D. a, r, t. . 2 Reb, . ä =_ 
7 f 75 9 


4 Prob. Dy, 4,4, Qs Rel: ponent 


R 


Examples fitted to the Firſt and fourth of thele | 


Problems. f 2 
Queſt. 1. What is 171. 10 5, per annum to c ᷑ĩ]kͥ 
tinue for 11 years, worth in preſent Money, ot 8 


Anſw. 1241. . 5.80. os Jervis fhewed. 
"= e 38 * | 


17.4 5 
8 | 
 yoal%? . 5 
r 
80 1750.0 (218.75 


© 


Sw Sog 1 
i + f 


033424 
— — —' 


N 367664 | : | 
JJ oo 


1 : 


| : 2 
— | 4 


* : * 
* oy 3 i 2 
* 


% {2.2 YI vs, 17 * 8 5 => Dt 2 ; 
* * — < 
= b * ; ; 
8 To: * 5 1 
8 „ . N 
2 — { F 4 ” af 2 


w 7 = 
* x A > 5 #4 
7 * 22 * . CC —— 
pp 2 e : 
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— 


5 


> 
3 


P—2.339948 
Rio. . 
De = 9 


124933 


NO if inſtead of ſubduRting Ri pom 3 
T had turned Rt into the Arithmetical Com ple⸗ | 
ment 9632335 , and added that to the P 
2.339948, it would have done the ſame thing in 
2 more convenient manner, (ſave that it is not 
ſo ſulted to the letter of the Problems) as here is 
evident, 10 being rejected (as in this” ore it 


; muſt « ever be) from the Index. 


344 
E 8 * 


5 — — 5 8 


033424 
033424 
— 
- 0.367664 
| 9.632335 8 
2.339948 


————— 


1.972283 


Queſt. 2. In what time will 17 l. tos. * . 


 #Deir of 1241. 18 s. allowing the Creditor La 8 


per cent. Compound Intereſt ? 4 "WM; 


ale in 11 * thus manifeſt: 
„ 200 


Compound Imereſt and Annuities. 


n= 
p. ; ED, 4 g 
* 
7 Y 9 
1 9 \ 9 
* * 
e 
bf 
4 « * 
„ Po * 1 


K ** 


E 
. 


— 


3 100 or 17.5 5 218.7525 | 


1 or le a „„ „ 


P=2.339948 
D==1.972264 | 


: —— Wo 


=33424) 0.367664 (11 


Any one that underſtands the very Elements 


of Algelga, may contract the ſe twelve Problems 


into three, for the Firſt of any Kank will by Re- 


duQtion, Application and Tranſpoſition, pig. 
duce the reſt. Then the work of the ſecond Rank 


may be performed by the firſt, if one but undet- 


ſtand, that inſtead of the Penſion, he muſt take 


the principal correſpondent to it, and work with, 
it till he have found the Amount, from which 
the principal mult be ſubducted when the Ar- 


* 


rearages of an Annuity are fought, and ſo pro- 


portionably in the reſſ of the Problems. | 
My noble Lord Delamer, only noted down 
for his own uſe ReÞþP=4, and P—— RED: 


by which and a ſmall Canon of Logaritims, he. 


will quickly anſwer any Queſtion of this kind. 


have ſet them forth thus explicite ly. 
The only incogyenience of any importance 
that I can yet diſcover in this method, is, that 
in both Ranks concerning Annuities, the fecond - 
and third Problems are rather for demonſtra- 


Bug for the help of young Mathemaricians, I I 


* ! 
« 1 
© 7 
4 l \, 
1 
44 "a & 
-* 
, 
0 


N 3c tion 


4 . * . * 
* 5 
2 
- f 
- - y . 9 2 
— 8 8 5 % - . — ow. 


— 


— rr 
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— 1 * = 
3 — fy 
=> LO 


— 


— — — — — — — — — 
tion of the other, and to compleat the Rounds 
than for any other great uſe, proceeding upon 
ſuch Data as ate ſeldom given for finding the 
penſions and rate, (or if they were, the Work - 
wWonld be rendred uſeleſs) yet we are nor left 
- without ſufficient help to find out penſions or 
. annuities by plain and proper Data. For in te- 
ference to the ſecond Rank, if the Arrearages | 
(or Stock to be raiſed) with the rate of Intereſt 
and time, be given for finding out ſuch an An- 
nuity, as at 1 and in ſo much time, 
will raiſe a given Stock by its Arrearages ; tis 


" VR 


eaſily found thus: «45: 746 
Suppoſe an Annuity at pleaſure, and by the | 
firſt Probl. m of the ſecond Rank, find out its 
Arrearages: Then ſay by the Rule of Three. 
As the Acrearages found, to the ſuppoſed An- 
nuity : Se the Atrearages given, 70 the Ann uity 
required. 5 6% IT” 503 
508 clezrirg whereof, let this be the Exam- 
Pie. R i . 42 = FL] 
Queſt, H hat Annuity will at 6 per cent. comp. 
 Intereft,raiſe a Stack of 693 l. 10 s. in fourteen years, 
Anw. 3;1. per annum, as here is manifeſt. 
Suppoſe 30 J. then the work goeth on thus: 


Re e TESTES 


—" 


„„ - 1 n 9 "20 8 
by ww ed * 17 WA 5 "I 
N 5 a r 
p 8 # 7 F . 1 n 

* 49 2 S 
: : i 

— | ' pa * 
. * 


. * 
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„ RR Yor 

2 — _ 

ke 0.101224 

© 4 0. 25306 

T | — —  - . 

4 Ri. 354284 

A 2.69897 5 
See ies : 
: i 1. 
i | — | 

7 630146 

E : „ | II . 

8 „ 630.46 30 693? 

a ' 630.46) 2o805.0 (32.999. 

- | 710 2 1 

p. Here we account 32.999 for 33, being ſo 


1. much withia an inconfiderable trifle. 
Likewiſe in relation to the thitd Rank, if the 
Worth (or Price) Rate and Time be given, and 
Ihe Penſion to be purchaſed be required; find 
the worth of any ſuppoſed Penſion by the fir ſt © 
\ "Problem of the third Rank, then the proporti- 
E "oa Hands ths > SNL - 5 
As the Worth found, :o the ſuppoſed Annui- 
Y: Se the Worth (or price) given, te the 
Penſion required; as in the example follow- 


* ng. 
* . ? a 
g 1 ww % 4 
885 2 
I 6s we. 4 
0 PID \ 
- 


e "Compound Intereſt and Annattics. 


5 — Queſt. What Annuity to continue 2 yea rs 
will be purchaſed for 1241. 18 8. * my d. per 
cent. Comp. Intereſt. | 

> Auſw. 171.105. 28 pe” | 7 
—_. 5 Suppoſe bb, Then 


8) 1200 (156 - 55 8 wi 


* 
2 | 1 I the 


2 . ET ON Do. o; 3424 8 | I 
2 | : | : II | © 
— 2 AI ier 
i WMC . 
F gen 
" Ri==0.367664 * * ce 
1 | 0 rt! . you s — g * | rt; : H read 
F A 2-55" 3 e 
2 5 _ hd k 5 . i” 

+” * ele 


. : 311 ep N 85s „ 
Ws Wen 0 e 


4 uf N 
e 453 wn 33 EY 
: es SD ee Re Coe r* 
© . q . a ws IE * \ £0 n N TW 
* 2 n 2 N 
x . 3 4 3 RY. Y 
4 2 » " * X of 25 . We 
8 * * 1 * is. 3+ 4 >. * N . * 23 5 * > 
— n FO Es * 2 
1 8 q * © 
N * 
. — * 
* . - 


3 = | — — 3 
| 8 664 _ Cre” 7 . — 
. LEES . ; 3 "NY : 
249866 | — 
124933 — 
5 2 | 


bu. 


8 85.668) 1499. 196 ( I7.5 at Or OO f 


650 | - 


If the Interval betwixt every two payments 
be leſs than a year, conſider what part it is; 
whether 2 In H Ce. And by the 

Denominator of the Fraction ſignifying that part, 
divide the Lograthim of 1 J. and its rate of In- 
tereſt, ( uſually called the Logarithm. of the Rate ) 
ichen the abſolute Number anſwering to that 
Quotient, being made leſs by an Unite, will be 
fla new Diviſor, whereby dividing the given Pen- 
ſion ſo payable, half, yearly, quarterly, & c. the 
correſpondent Principal will appear in the Quo- 
tient, with which you may proceed, as if the 
Payments were ſo many yearly ones; as this 
next Example ſhews. 5 | | 
Queſt. 1. What is à quarterly Rent of 3 J. 155: '% 
to continue Thirteen Tears and one Quarter, worth itt . 
ready Money at 6 per cent. Compound Intereſt ? 
Anſw. 137 l. 10 f. 1 d. as appears here. 


R==4) 0.025306 by. 8 
_ _ 0,006326==1J01467 
1 We 
JJ. AC 


ni a Y * , W 3 9 
« 
. 
” « 
9 4 
* 
© 

_ 


— 212 ee E and Antics, 


— 2 — 
* 4 2 5 


Vang 


eh dees (235.623 


6. 


| 4 R ==0.0063 26 
Number of Quarters 33 


Goss 
| 637629 | 
2 n 335278 
Hr. c 9 664721 | 
_ Þ!=22.307600 Ry 5 
5 . 
e 19 


13715 


Whereas I mulripHed the Fourth FEE of che 
L. of the Rate, viz.o oo 326 by 53 the Num- 
ber of Quarters) I might as well have mullipli- 
ed the whole Log of the Rate, viz. 0.025306, 
by 13-25, i. e. 13 years and 1 quarter, and it 
would have been full as exact, or rather more, 

(two places being cut off from the Log arit hm (of 
multiplied towards the right hand:) I ſay rather 


more exact, becauſe there remained 2 when. 1 


quartered che Log. of the Rote. 


7 Queſt. 2. 


$& 


— 


. 


a 
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elf 2. What is 5 5. per Week r 7 
years and three-quarters worth IN wen fag 8 


ber cent. Compound Inte reſt? _ 
0” 754 115.84. mo . * 


5 0.03 224 2 ease cen 


u FI (168 "1, WE 


| 136 
Roo. 33424 


Rt 259036. 0 
Ar. *. 9. 7409 
Pa. 227675 | |": 
— 1681918 4 
1.968638 nn 
mo 151885 


eeks) but by the Number of Years and 


lement - of o. 259036, viz. 9.740963 
dded it to the Log, of che a 


e Principal inſte 
N the Log. o. 39 Hm it. 


; TS 4 — 


AE 1 multiplied (not bythe. Number of 


ar- 


t bers, 


ere, cuttiag off two Cyphers from the Pro- 
lu. And I alſo tcok the Atithmetical Coty, 


* 1 


813 


Laſtly, As to the Rate of Intereſt, according 
d the freaks, of Dr None Mr Dory, and o- 


— "REY * _ —— «„. RNS ——᷑ , a — \ . . . 
LA 6+ 247 ob * r _—_— ie * 72 4 N ED 12 D 4 PIO W . q 
1 N „ r * 3 $ : n N y * 3 . * * ** * 
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thers, I fee not wir this Method may not be. 
made uſe of is well as any other: This univer- : 
fal Rule de ing firſt underſtood « In Queſtions be- 
longing to the Second Rank, the greater Race of 
Intereſt, the gr eater Arrearages; and tlie leſs Rate, | 
the leſs Arrearages. But in Queſtions belonging e 
to the third Rank, the greater the Rate ef Intereſt, 
the leſs the preſent Worth (or price) and the 
beſs the Rate of Intereſt, the greater” the Worth, &. 
vice verſa. I ſhall ſhew this in anſwering the 
Queſtion following, concerning a yeitly pay - 
ment of 11. becauſe that by bare Multiplica- 
tion may eaiily be applied to any other. 

A Field worth 1 J. per annum clearly, is offered 1 


to be let 11 years for 15 J. o be paid at the end 
of thoſe years : What is the rate of Intereſt de- | 
manded for the ſeveral payments? 
Anſw. Firſt, I ſuppoſe 6 ßer cent. and trying 

it by the firſt 11 of the ſecond Rank, I 

find the Arrearages to be but 140. 19 5. 54. 


which is 6 d. 39. too little. 
Then trying What the Arrearages will - 


mount to at 6.2 LO 61. 47.) per cent I find 15. 13, 
or 15 J. 25. Verceiving then I have 
over: ſflot my MAT make my third tryal at 6.1 
(or 6l. 25. ) per cent. and the Reſult is 15 og, 
or 15 J. 15. which is pretty near, being but Is, 
abe the ruth. © 
But thet Emay y yer bring ir*near tl firſt 0570 
tract the Reſult at 6 per bn whith is 1 
from the Reſult of ies "Afreara' — 85 * we 
1553 (be cauſe t eſe are tie ults that coſme 
neafeſt to; che truth” Yard t eigen 


„O 19 F 
4 V q. 2 T fub- 1 


1 


— 
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2. I ſabtra& the Rate 6 from the Rate 6.1, 


and there reſteth . i. 


3. I ſubſtract the neareſt Reſult to 17 vi. 
14 971, from 15 the given Arreatages, and there 


difference is, o29. Then working by the Rule 


of Three, I find (as followeth) 292 f 
. jos | 
: : 


. 609 ), 2-2 2699 0367 
Which .0367 being . to 6, gives 6 0367, | 
or 61. os, 8d. 374. pur cent. Compound Inte- 
reſt. And that this Rate exaQly fictech, 15 12 
by the following wor k. 
60367. 3 


—— 


1 
6.0367) 100. 2000 (16 567 
20245 
R. o. 025458 
MET: 
0.025456 
0.25456. 
o. Wee +: | | | 
1499297 =311565 
> | 1 
15 Ito 


5 > -: 
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But perhaps it will be ſaid, that though in 
this and all other matters foregoing, I agree 
well enough with the learned Authors before 
mentioned, and others that have writ of theſe 
Subjects; yer in my Country Almanack for the 
- Year 1677, the Fourth Problem agrees neither: 
with them, nor what I have here written, but 
apparently claſheth with them. 5 
I confe!s this charge had been very juſt had 
that Problem been de igned for the ſame end, and 
produced a freut effect: (for in ſuch a cafe 
to differ is to conttradict.) But foraſmuch as in 
my very enttance upon it, I began thus. There 
is a Problem in ſome learned menus Works, ſeeming- 
| ly of the ſame importance with this, but indeed much 
different both in the Deſign an] Efed : And after 
in anſwering Obj:tions ſhow wherein the De- 
ſign differs; I cannot but admire the Under- 
takings of that able Artiſt, who was ſo much at 
leifure as to prove with a great deal of Pomp, 
that mine will nor attain the end for which I de- 
.clared it was never deſigned. as clearly as words 
can utter it. A Sword may be a very goodrne, 
yet a very bad Inftrumert to fell Trees with 
But I hear he is dead, and I ſhall rather lament 
the loſs of him, and divers other famous Ma- 
thematicians (which Death hath of late depri- 
ved us of) than unneceſſarily to expoſe the 
impertinence of his Paper to the Publick View; 
or ſo much as name him to the prejudice of his 
Memory. But from henceforth I exve& from 
all ingenions perſons, that they neither take 
for granted what I profeſſedly deny and dif- 
prove ; nor urge mine Objections — 
| ; i, ſelf, 
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ſelf, without taking notice of mine Anfwers. 
For underſtanding of what follows, it were 


very convenient to have inſerted herein the 


whole Diſcoile in the Councry-Almenack a- 


bout this bu inf; but becauſe this little Peper 


cannot afford it toom, I ſhall cnly point biieffy 
at the Deſign and Management; aud anſwering 
all tlie Ovjehions I ever met with of any ſeem- 
ing Enportance, make things as clear as I can 
in ſo narrow a compats. Ahe defign was to dit- 


cuſs in plain languag-(ſuitable to Country- mens 


underſtanding) this practical Queſtion, where- 


in they are oft conc:rned ; viz. Whether it be 


more . for the Leder to receive for 
100 l. in hand, 
' wiz. 911, 7 f. 7 d. 3. at the end of ſeven years 


Compound Intereſt at 8 per cent. 


above the ſtock of 100 l. ſuppoſing it can be le- 
gally aſſured (as in Ireland it may, and in England 


by equivalence in Goods or Lands, without 
mentioning Intereſt) Ot to enjoy a Farm for ſe- 
ven years in confideration of 100 J. that will 


clear him juſt 20 J. per annum? ö 
My Amſwer was, that the former was the 

better Bargain (and conſequentiy the kigher 

Rate of Intereit for the whole Stock during the 


whole term,) fer which I gave in thele grounds 
under the feigned perions of A. and B. 


1. A is to teceive (as is fait ) 171 J. 7 8. 7 d. 
39 and if B, who takes the Farm, receive not 
equivalent, his rate of Intereſt is lower. 

2. Breceives only 140 | by 20 J. per anuum ; 
on'y he hath the advantage toimprove the ſeve- 
ral payments from the time tl. ey grow due, to 
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3. Theſe muſt be as at ſome certain 


rate of Compound Intereſt: For ro Compute { 
them at no rare of Intereſts, or at Simple Inte ce 
reſt, or one taken up arbitrarily, will not ſure w 
the caſe. tl 

4. Ihe rate tolerated by the 3 viz. 6 
per cent under which none will take, and above n 
which none dare expreſly bind any to gi'e, and a 

at which any reſponſible man may be fired, is 
to be preferred before any other. n 
F. Ar this Rate the 7 en will amount 1 
bur ro 167 J. 17 s. 6 d. q- = 
Of thele 5 Pillars, the 1, 2, and ond; were h 
n2ver attempted to be ſhaken by any that I know |} #& 
of: What aſſaults have been made againſt the 
other two, or defign of the whole Fabrick, I p 
ſhall briefly conſider ; and I find them ( beſides | it 
3 thoſe anſwered when I firſt publiſhed that Pro- t 
= blem) to be theſe three: n 
ts 1 Ob. The Queſtion is not at all, how the . 
Receiverimproves his Payments, but what In- v 
provements was made in the Debtors hands, and I p 
the ſame Rate carried on? 1 
Arſw. We agreed that the Rate is. not 
to be computed according to what the Uſurer | I. 
aktually makes of ir. If he gives away, loſes, or | fi 
icodsrceely all che ſeveral Payments: Or ifhe er 
make new Bargains more oppreſſive than the O- u 
riginal one; the true value of the loan of ſo v 
much Money for ſuch terms, is one and the ſame tl 

_ Burl ucrerly deny that it is to be reckoned, as 

if the fame Rire muſt be carried on, and that for | ti 


unanſwerable Reiſons (as I ſu ppoſe them to be) | 
jad down in my former diſcourſe, or _ col- p. 
lig ible from it. | The 
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_ i 
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1. The Laws of our. Nation prohibit upon 8 
ſevere Penalties, the taking of more than 6 per 
cent, therefore that is the utmoſt of the legal 
worth, which he that exceeds;runs (as I rake it) 
the hazard of all, and a great fine. 55 

2. If he can evade the penalty, no reſponſible 
man needs to give more than 6 per cent. and few. 
are willing to give more than they need. 

3. If he get over both thefe blocks, and make 
new oppreſſive Bargains, this is nothing to the 
Queſtion as I propounded it;for that was, whe- 


ther 4. or B received the higheſt Tntereft for 


his Money, by vertue of the above mentioned Bar- 
gains, not by vertue of occaſional after Bar- 
gras When the Debtor hath paid in a years 
Penſion, he hath done with ir; and if he have 


it not ready, he may take it up at ordinary In- 


tereſt, and the proportion 15 broken off for to - 
much. 17 W ol TY 
2. Objcf, IF we-regard Laws in the caſe, 
what need we any Rules concerning Com- 
pound Intereſt, ſeeing the Laws of the Land 
allow anly ſimple Intereſt, _ - 


An. 1. The Laws are not againſt Compound . 


Intereſt, as it may be managed : that is, the U- 


ſurer may receive his ſimple Intereſt at the years 
end, and put out that as a new Stock, and to 
undeterminately from time to time; cg if yew 
will call this ſimple Intereſt, it's the fame to 
. ee 
2. Lam told they have ways in London for put 
ting out very ſmall Sums to mean Traders upon 
ſafficient ſecurity ; and then it is both leg al and 
practical, though I ſay not how lawful be» 
W fore 
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| fore God, eſpecially as I hear fome uſe ic. 
3. Object. It ought to be a Queſtion only of 
| Art, without depenJance upon Law: and U- 
ſages:it being the nature of Art in theſe kind of 
Queſtions, not ro ſhew ſo much what ought to 

be done, as what is really done: 8 - 
Anj. 1. Tt is one Queſtion, what is the nature 
f Art, and another how fir Art is concerned: 
that is, whether nothing elſe ſave the Rules of ſi 
A-r be regardable in the caſe; which I deny, be- 
cauſe Laws and Uſages have a great influence 
upon it, hindring the continuance of the pto- 


1 
* — 


portion. 2 3 1 8 
2. I conſider not the Laws as pinching the U- [c. 
farers conſcience (as to what is lawful) but as 0 


ty ing up his hands, and ſo obſttucting the pro- fe 
portionable increaſe of his gain. Firm 
3. Whatſoever may be ſaid of Art (is Art in p 
the ſtrick notion of it) the Artiſt muſt not be | B 
ſuch a Slave ro the Rules of ir, as not to allow Ci 
for unwoid1bleObſtruRions and Trregylarities, n 
I hopeI may be allowed to tell my Scholatst hat p 
learn Navigation, that though the dire contſe u 
f om one Port to another be upon ſuch a point | x1 
of the Compaſs; yet otherConrfes muſt be leer- In 
ed ſometimes in regard of Rocks, Shatows, | no 
crocked Channels, Currents, . Trade-winas, | tr 
convenience of Harbour, and freſh. Supplies: | +: 
Or to avoid Pirates, Enemies, Ports, and Pla- 
ces where great Cuſtoms or Payments will be ln 
exacted;and many ſuch things which the expe- {| 
rienced Seaman is better accquainted with, than 144 
Lwith their Names. And to ſay to ſuch as leain' It 
MerchentsAccompts, that thongh it were 17 8 t 
= ae : rti- 
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dney paid before it be due,ſhould be com- 


puted at Compound Intereſt (as certainly it is:) 


yet foraſmuch as it is uſual ĩch Merchants to al- 


low no more than ſimple. Iatereſt (as appears 


by printed Accompt- Books) they muſt. ſubmit 


to the Laws of the great Tyrant Cuſtom. 


An Artiſt hath not the ſame liberty of ſuppa= 
ſition in anſwering Queſtions. (eſpecially ſuch 
as are real and practical) that he hath in pro- 
poſing Queſtions, or receiving them from 
others, when tryal ef skill is only or chiefly in- 
tended. I may withour abſurdity in this latter. 


caſe demand or find the Amount or preſent worth 


of any ſingle Summ of Money, or yearly Penſion 
for any terms propounded at any rate of Intereſt 
given, though ſuch as is never likely to come in 
practice: (ex: gr. at 2, 3» 14, or 7 cent.) 
But if Ibe put by the natute of my Work, to 
compute the Amount or preſent worth of Pay- 


ments, no rate of Intereſt being named, I ought 
prudently to weigh all Circumſtances, and pitch 
upon that which is poſſible and tational. And 


this is not a work of Art, but of diſcreet Judg - 


ment, («herein great reſpect is to be had to pe- 


nal Laws, Uſages, and other obſtructions). af- 


ter which Art takes it own Province, in compu- 
| riog after ſuch, a Rate reſolved upon. | 


To make all this plainer (if poſſible) than 1. 
made it at the firſt Publication; Let us for once 


_ ſuppoſe arare caſe, vis. That B a Mathematici- 
a4 turns Uſurer, and for 100 J. ready Money, 


takes a Farm for 7 years, that he lets to ano» 
ther for 20 J. per aunnmm clearly, knowing be- 
. | | fore R 
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fore hand he could ſo let it: and A his fami- 


liar Fri end thus accoſts him; I wonder to hear jou 


are grown ſuch an Extor tioner, as to receive 20 J. 


per annum, ſeven years together for loo 1. B an- 


wers, Before you find, fault with the Mote in 


mine Ey e, take the Beam out of your own: You 


have bought the Reverſon of a piece of Land af- 
ter ſeven years for 100 J. for which I will bona 
fa give you 172 1. at the time of you Entrance 
upon it; which J find by the Rules of mine Art 


to be 121. 44.19. above Compound Intereſt 
! 77: 4250 SY 
A replies, Learned men, fay ſuch a Bargain 


as yours will clear 9 J. 3 5. 4 d. per cent. and bet- 
ter. B rejoyns, Tis true they do ſo, but then 


they ſuppoſe the ſame Rate to be continued, 
(for none will ſay, that if the Payments lie 


by unimproved, or be let out at an under Rate, 
that in ſuch caſes that Rate of Intereſt can 


be anſwered) and this ſuppoſition is really im- 
practicable; or (to ſay the leaſt) that which 


a rational man cannot depend upon, I did ac- . 
cidentally meet with this Bargain from the 
hands of a weak man, which yet I durſt not 


have accepted (the Laws are fo ſtrict, if it had 
been a Rent charge in Money. And will you 
undertake to find me Fools that ſhall ateve- 
ry years end, take off the ſeveral Payments, yea 
and all the inceraſe of them as they grow due, 


upon the ſame terms that I put out the 100 1. 


upon, and to let me Land for it? If you think 


you can, I will make you a great Bargain, (be- 
Cauſe I know you to be a punctual reſponſible 
mn) you ſhall receive the firſt yearly payment, 

8 je | 2 a 7 9 * Ne * 1 & T Ir 
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and at the end of the ſecond year, pay me ſimple _ 
Intereſt for it at 6 per cent. as the Statute allows, 
and I will inſtantly return it you, together with 
thelecond 20 J. which we will joyn into one 


Sum, and you ſhall take it at the ſame rate: and 


thus we will do every year to the end of the 


term, ſtil] adding that years growth to what 
was before, and ſo keep up all the Accoun's to 
G per cent. and if you can make any more profi- 
table uſe of it, much good may it do you, and I 
will beartily thank you to boot, for helping me 
ſo readily to place out my ſmall parcels without 


loſs. But it you dare not do this, let ingenuity 


mollifie your charge, and I ſhall not quairel 
with you about your rate of 9 J. 35. 4d. which 
perhaps you borrowed (or ſome one for you:) 
from Dr Newton, his Trigonometris Brtiannica, 
P. 3. for Iacknowledge it is that and fomewhat 
more, though not much; but I ſay ( which I 


deſire you to obſerve ) that I receive no com- 
pound Intereſt after that rate, but only ſimple: 
and that not for the whole Sum during the 


whole term ( as you do compound Intereſt for 


all your Stock) bu orly for the whole 100/.for 
the firſt year: for you know that if at the end 


of that year 20 J. be ſubtracted from 109 J. 3 


44. all the Intereſt is paid, and ſo much of the 
Stock as brings it down to 891 3 4 4. This 
89 J. 3 5. 4 d. being computed at the ſame rate 


of Intereſt, 20 l. abated from it, clears the In- 


{| tereſt again, and brings down the Stock much 
lower: and ſo year by year the Stock is dwin- 


died away, till at i3ſt the ſeventh payment ( if 


the Rate were abſolutely exact, as it is near 


Clears 


— 
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clears off all Stuck and Intereſt. And this is all 


_ .yearly payments, which I offer you (or any o- 
ther ſolvent man) at 6 per cent. as afoteſaid: 
At which rate ( abating not a Farthing for Joſs 
of time, but ſuppoſing good places ready for eve- 
1y parcel as it becomes due)ir will bur amount 
to 167 J. 175. 6 d. g. which being the whole 
Aggregate of Stock and Iatereſt, if we ſubſtract 


their difference by 7, as we are directed by 

Mr Wingate's Aoyactuoleyvic, Chap. 5. Prob. 

13.the rate of Intereſt will appear to be 71. 
13 . 7 d. 2 | | 


Arguments; but if any other can, I ſhall neither 
envy his happineſs, nor deſpiſe, (it fairly and 


that caſe you ſhall command a Sheet from me 
at any time, in conſideration of any thing ſo 
obje&ed ; but for ſuch injurious and paſſionate 


vince, I confeſs, tis ſuch a piece of drudgery to 
- anſwer them, that {if I could not exſe my ſelf 
by contempt ) TI ſhould think it hard meaſure 


Sir, Vou will pardon this Prolix Appendix, when 
tis conſidered that it is not intended for ſuch as 
your ſelf, but for ſuch to whom nothing can be 
too plain, by þ 9] l 9 

8 - SP: :- 
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I receive, ſave only the bensfit of the ſeveral 


from its Logerithm. the Log. of Ico, and divide 

I profeſs Freely; Sir, I cannot withſtand B.'s | 

ingeniouſly offered) his Arimadverſions; in 
diſcourſes as are apter to provoke than con- 


that my ſilence ſhould be interpreted as their 


le. 


A Compendious Method for 
working out many Concluſions in 
Arithmetick, wherein the Rule 
of Three 7s often repeated; long 
ſiuce invented , practiſed and 
taught by the Author, but never 

till nom publiſhed. SY 


; TN all Books of #ithmetich that I have had the : 


happineſs to peruſe, the works of both Rules 


ot Fellowſhip and Alligation alternate are per- 


formed by the Rule of Three, ſo oft te be repeats 
ed, as there are particular proportionable parts 


to be found; which proving intolerable tedious 
when the partners in Fellowſhip, or the parcels 
Jin Alligation are many, cauſed me to think of 


this following courſe, every way as plain and 
uſeful, and much more compendious, which to 
be ſnort is this: EE 


The Rule. 


Dioide that which is uſually made the ſecond . 


Number in the Rule of Three, by that which is as 
uſually made the firſt and the common Diviſor;- 
That Quotient multiplied ſeverally by thereſpe- 
tive third Numbers, gives the particular reſults. 
But here it will be neceſſary if you uſe Decimal 
VVA; J 
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* Diviſion (which I judge moſt convenieiit) that 
you continue your Di viſion till either nothing re- 
main, or you have ſix places of Decimals in the 
Quotient, ac counting Cypher: (if there be any) into 
the number. And if upon the Aadition of your 
Parcels, the Total amount not juſt to theSum ex- 
pected, but an Unite ſhort in theIntegers, & three 
moreFigures of g immediately following, take it 
for exact, ſor ſo it is within a matter of nothing. 

All this will be plain by three Examples, where -· if 
of the firſt ſhall be wrought (for plainneſs both 
in the old and in this newer way ; the- other 


two (for brevity) this latter way only. 


1. Example in Fellowſhip without time, 
| ZE © . C15. The Sum whereof 
* B Put into thecom- q 24 eis 721. and their 
1 C mon Sock. [33 Ygain 637, what is 
E. each Mans part? 

Ihe Reſolution inthe old Method is thus. 
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= 72 2 . 63 : 1. 24 


72) 2079 (4ʃ.75 
_ 0 Or 281, 175, 64. 


13.125 1302-06 
21. 21-00-00 
28.875 Us thus, 28-17-06 
| 63.000 — 60-00-00 


in the new way the work is chus due. 
72) 63.6: 0.375 4 4 
& | 


J hope by this time mine intelligent Reader 
a aware, that if the Partners had been many 
_ as in Voyages Ad Adventures it oft falls out) |. 

e difference betw ixt the two Methods would 

have been yet more ſignally eonſpicuous; for one 
ſingle Diviſion ſufficeth, bethe Partners never 
_ fo many: Though I confeſs chere is yet a nearer | 
way . the help of . I ſhall Þ* 
preſent tals + "6" of Noe (>: K 
Sr. 79934055 87 f. 94201805 . 
Ja 1.8 — 15 . {76991 26 2 


r. A orbeß 1. SS FEI 11810931 | 


# — 


e 


vs r grereõε #7: 8721577755 = 
= 24—1 . —1.51851394 | 
* : | SCISE 12302909 28. 5 8 46053199 
The ſei Example i is relive with time. 
| "8 F Tg They gained 1 
8 731. & each 
I Mans part? 
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me third Example in Alligation alternate. 
3 „ — 3 . — | 2 ER | ; 
Suppoſe a mixture of Wine of 119 Quarts be | I 
required, that muſt be made up of theſe ſeveral > 


prizes ad. $4. 14d. and 15d. * the whole may 


afforded at 12 per Quart, the parts may be 


found out in their metid (without decimals) | 


thus. 


terchanged their differences from the 
Common price 12d, I find the Sum of 82 2 
their differences to be 14,by which divi- 145 4 


ding 119 the Quotient is 8; or 83 which 77 3 
for convenience of Multiplication we 154 5 


Having linked 8 to 14, and 7 to 15. and Coun- ö 


ſhall change into the improper FiaQti- 7 —— 


on, ſo the Reſolution will * — . 
| 83 | „ 
n 2=),=17 

271 8 


1 119 D 


Having our inft Meaſure of Wine, let us try the 


Prizes how they ſuit our purpoſe by Alligation 


medial;for conſid erable errors may be cauſed by 
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mcppleren of Prices, whats parts wo 
| wrily den; dur here-ondeF it is'ap 
eack pareel mufriplied by its price, the Sum oY 5 I 
the Products is 1428 pence, which: A „ 38 "= 
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This Prootby Alligation medial ts not ac- 
count a needleſs curioſity; but vety uſeful to be 


t'iroughly underſſood for eqperiapes informs me 
that young men being defedive in Skill, Care 
1 and Memory. are apt to miſtake in ſeveral points, 
| but eſpecia'ly one: That ie, to eſteem the ſe- 
| veral parcels to be of ſeveral! prices from which 
the differences (by which they are found) were 
origina'ly taken, and not (as the truth 1 of 
the prices to Whom in the counterchange th a7 


LOG annexed. 


SY 


8 by. — 59uples; Ide 


her thing than toftee chebfinter 
To 195 5 e e a , 
= up his du 

or encloſing _ anot her, as i in our uſual Books 


of Arithmetitk , Though the truth is, in. ſuch caſes 
2s this befote us, no linking at all i needful; but 
when the common Quotient is multiplied ſeve⸗ 


rally by all the differences, any price above the 
common may be aſſigned to any product made 
by the difference originally belonging to an un- 


der price, and contrarily, ſo as true couples 


be obſerved. So here I might have aſſigned the 


price 15 to the parcel 34, found our by the 
difference 4 originally belonging to 8, and the 


price 14 to the parcel ,42z, found by multiply- 


ing the common Quotient by 5 the difference 
of 7 from che common price. Bur then I muſt 
be ſure to do Juſtice, {o as to aſſign the price 


8 to the paree] 25x found by 3 the difference of : 
15 from the common price, and the price 7 to 


the parcel 17 ar iſing from 2 the difference of 
14, as here is plain. | 
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Thich ſeems 78 Joo like an. | 
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